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Table G4 Well Fiow Testing Emissions

7/18/02

Production | Production | Production | Injection Injection fnjection Total
Single Well | Single Well 10 Wells | Single Well | Single Well 5 Wells 15 wells
Pollutant {Ibs/hr} {gm/sec} [ (Ibs/period}) {Ibs/hr) (gmisec} | (lbs/period}]| {tons/year)
PM 10 96.8 2.2 74342 56 7.1 13533 44
H25 17.7 2.23 13578 14.7 1.86 3536 §.56
Ammonia 70.8 8.93 54374 59.0 7.44 14160 34.3
Arsenic-PM 4.43E-03 5.58E-04 3.40 2.58E-03 3.26E-04 (.62 2.01E-03
Arsenic-NC 1.87E-03 2.36E-04 1.44 1.56E-03 1.97E-04 0.374 9.06E-04
Benzene $.330 4.16E-02 253 0.275 3.46E-02 65.9 1.60E-01
Beryllium 4.10E-06 5.18E-07 3.15E-03 2.3%E-06 3.ME-07 5,74E-04 1.88E-068
Baron 0.131 0.017 101 7.64E-02 9.64E-03 18.3 5.96E-02
Cadmium 5.14E-04 6.48E-05 3.94E-01 2.98E-04 3.77E-05 7.18E-02 2.33E-04
Chromium 1.23E-06 1.55E-07 9.46E-04 7.18E-07 9.05E-08 1.72E-04 5.58E-07
Copper 1.84E-03 2.07E-04 1.26 9.55E-04 1.20E-04 0.23 7.44E-04
Ethylbenzene 1.94E-04 2.45E-05 1.49E-01 1.62E-04 2.04E-05 3.89E-02 9.41E-05
Lead 0.033 4 15E-03 25.3 0.019 2.42E-03 4.6 1.49E-02
Manganese 4.10E-01 5.18E-02 315 0.24 3.01E-02 57 1.88E-01
Mercury 3.52E-06 4 44E-08 2.71E-Q2 4. 11E-05 5.18E-06 9.85E-03 1.85E-05
Nickel 8.24E-06 1.04E-06 6.33E-03 4.80E-06 6.05E-07 1.15E-03 3.74E-086
Selenium 2.04E-06 2.57E-07 1.57E-03 1.19E-06 1.50E-07 2.85E-04 9.26E-07
Toluene 4.54E-03 5.72E-04 3.48 3.78E-03 4.77E-04 0.907 2.20E-03
Xylenes 5.56E-04 7.01E-05 0.427 4.63E-04 5.84E-05 0.111 2.69E-04
Zing 0.134 1.68E-02 103 0.078 9.81E-03 19 6.08E-02
(Cifhr) {Ci/sec) {Ci/period) {Ci/hr) {Cilsec) {Ci/period) | {Cilyear)
Radon 1.35E-03 3.76E-07 1.04 1.13E-03 3.13e-07 0.270 1.31
Notes:
A weil could be venting for a total of 96 hours
PTU UTM and stack parameters listed in Table G-17
Only one well will be flow tested at a time
A period is equal to the number of weils drilled during the year
Annual emissiens from production wells are based upon 768 hours for 10 wells
Annual emissicns from injection wells are based upon 240 hours for 5 wells
4 production wells 96 hours
4 production wells 72 hours
Rest of the wells 48 hours
Injection
Modeling Scenario Production Injection PAD Locations East North Elevation
Stack Height 50 37.92 Feet PAD R (OBI2) 630101 3669781 -217 feet
Stack Diameter k] 6 Feet PAD P {OBI3) 630101 3669150 -216 feet
Stack Temperature 226.7 226.7 F PAD O {OBI1) B29285 3668355 -214 feet
Stack Velocity 40 48.7 feetisec CT well 528455 3670616 -223 faet
At PTU At Well Pad BP Well 627760 3670616 -228 feet
1.2 mibsthr 1.0 mibsihr

Taken from USGS Maps (NAD27, NGVD29)
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TABLE G-6 Noncondensible Gas And Offgassing Emissions

Noncondensible Gas Emissions

NGG Control Exhaust
Pollutant {Ibs/hr) {%) (Ibg!hr} {gmisac) | {tons/year)
H25 153 89.5 0.766 0.0966 3.36
Ammonia 0.12 012 0.0151 0.526
Arsenic-NC 0.020 90 2.00E-03 2.52E-04 (.00876
Benzene 3.5 95 0.176 2.22E-02 0.77
Ethylbenzene 2.08E-04 2.08E-04 2.62E-05 | 8.11E-04
Mercury 2.16E-04 g0 2.16E-05 2.72E-06 | 9.46E-05
Toluene 4.85E-03 4.85E-03 6.12E-04 | 2.12E-D02
Xylenes 5.94E-04 5.94E-04 7.49E-05 | 2.60E-03

{Cilthr) {Ci/hr) (les_ec} {Cifyear)
[Radon 1.44E-02 1.44E-02 4.00E-06 126.14

Cooling Tower Offgassing Emissions

Condansate | Control Offgas
Pollutant {lbsn_]r} (%o} (Ibs!h_r) (_gmf‘sec) (tong,‘year)
B28 33.7 95 1.687 .21 7.4
Ammonia 711.9 712 89.8 2681
Cooling Tower NCG and Offgassing Totals
Total
|Pollutant {Ibsihr} Qm!sec) {tonsfyear)
H2S 25 0.31 10.7
Ammonia 712 89.8 2681

Notes:
UTM and stack parameters listed in Table G-17
Ammonia tons per year is based upon an annual averge (612 lbs/hr)

Madeling Scenario

Stack Height 58 Feet

Stack Diameter 32 Feet

Stack Velocity 33.1 feetfsec

Stack Temperature varies by season

Summer 961 F

FalliSpring BD4 F range (81.4-80.4)
Winter 728 F range (74.1-72.68)

Values selected upon screening review

718102



Table G-7 Cooling Tower Drift Emissions

Cooling Tower

Pollutant {PPM) {lbs/hr) {gm/sec) {tons/year)
PM 10 4500 3.50 0.44 15.33
Ammoenia 1.23 9.57E-04 1.21E-04 4 19E-03
Arsenic-PM| 8.95E-03 6.94E-06 8.78E-07 3.04E-05
Beryllium 8.30E-06 6.44E-09 8.12E-10 2.82E-08
Boron 2.66E-01 2.06E-04 2.60E-05 9.02E-04
Cadmium 1.04E-03 8.04E-07 1.01E-07 3.562E-06
Chromium 2.49E-06 1.93E-09 2.44E-10 8.46E-09
Copper 3.33E-03 2.58E-06 1.25E-07 1.13E-05
Lead 6.65E-02 5.16E-056 5.51E-06 2.26E-04
Manganese| 8.30E-01 6.44E-04 8.12E-05 2.82E-03
Nickel 1.66E-05 1.29E-08 1.62E-09 5.64E-08
Selenium 4.13E-06 3.20E-09 4.04E-10 1.40E-08
Zing 2.71E-01 2.10E-04 2.65E-05 9.20E-04
Notes: 0.0008 Drift % Blowdown TDS 4500
775.48 CT Factor Circulation 260000
Circulation 129246

UTM and stack parameters lsted in Table G-8 and Table G-17

ppm
gpm
kpph
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TABLE G-8 TOTAL COOLING TOWER EMISSIONS

NCG Offgassing Drift TOTAL

Pollutant (tons/year)| (tons/year) | (tons/year} | (tons/year)
PM 10 -—- 15.3 15.3
H2S8 3.36 7.39 - 10.7
Ammonia 0.53 2681 4.19E-03 2681.1
Arsenic-NC 0.009 -—- -—- 0.009
Arsenic-PM - -— 3.04E-05 3.04E-05
Benzene 0.77 - - 0.77
Beryllium -—- - 2.82E-08 2.82E-08
Boron --- -~ 9.02E-04 9.02E-04
Cadmium - - 3.52E-06 3.52E-06
Chromium --- -—- 8.46E-09 8.46E-09
Copper -- --- 1.13E-05 1.13E-05
Ethylbenzene | 2.60E-03 -— -— 2.60E-03
Lead --- - 2.26E-04 2.26E-04
Manganese --- - 2.82E-03 2.82E-03
Mercury 9.11E-04 --- 9.11E-04
Nickel - -~ 5.64E-08 5.64E-08
Selenium -—- --= 1.40E-08 1.40E-08
Toluene 2.12E-02 --- --- 2.12E-02
Xylenes 2.60E-03 ~-- - 2.60E-03
Zinc 9.20E-04 9.20E-04

(Cilyear) (Ci/year)
Radon 126.1 --- --- 126.1




Table G-9 Dilution Water Heater Emissions

Total

u Pollutant Ibsihr grams/sec | tons/year
PM 10 1.36E-01 | 1.71E-02 0.59

H2S 0.6780 0.08550 297

Ammonia 16.54 2.09 72.45

Arsenic-PM 6.20E-06 | 7.82E-07 | 2.72E-05
Beryllium 574E-09 | 7.24E-10 | 2.51E-08
Boron 1.84E-04 | 2.32E-05 | 8.05E-04
Cadmium 7.18E-07 | 9.05E-08 | 3.14E-08
Chromium 1.72E-09{ 2.17E-10 | 7.55E-09
Copper 2.30E-06 { 290E-07 { 1.01E-05
Lead 4.60E-05| 5.80E-06 | 2.01E-04
Manganese 574E-04 | 7.24E-05 | 2.51E-03
Mercury 2.98E-04 | 3.76E-05 | 1.31E-03
Nickel 1.15E-08 | 1.45E-09 | 5.04E-08
Selenium 2.86E-09 | 361E-10 | 1.25E-08
Zing 1.87E-04 | 2.36E-05 | 8.18E-04

Notes:
Two heaters in service
UTM and stack parameters listed in Table G-17

Modeling Scenario

Stack Height 45 Feet

Stack Diameter 8 Feet

Stack Temperature 2131 F

Stack Velocity varies by season
Summer 319 feetisec
FalliSpring 30.5 feetisec
Winter 30.2 feetisec

Values selected upon screening review

range (31.9-30.5)
range (31.9-30.2)
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Table G-10.1 Filter Cake Handling Fugitive Emissions

Truck Loading: AP-42 Section 13.2.4 {1/95)

E ={0.35)*(.0032)*((u/5*1 .3} ((M/2)\1 .4}

7/18/02

U = mean wind speed = 6.6 mph annual mean wind speed at Imperial County Airport

u = mean wind speed = 28.4 mph maximum 24-hour wind speed at Imperial County Airport
M = moisture = 20 Average moisture of fitercake

E = emission factor = 0.00006 Ibs per ton - annual average

E = emission factor = 0.00043 Ibs per ton - max 24 hour

Silica Filtercake production rate = 120 tons/day

E = emission factor = 0.00768 Ibs/day - annual average

E = emission factor = 0.05117 Ibs/day - max 24 hour

Silica Fitter cake wilt go from the filterpress to a conveyor which will load a trailer.

Trailer will be tarped and moved o the waiting area prior to being transported for disposal

No other fugitive dust emissions are expected from this operation

Sllica Filter Cake Modeling Scenarios:
1. Two volume emission points for conveyor discharges
Stack height 15 feet, to top of trailer 12 feet

2. One area emission point for radon stored in trailers
Stack height (top of trailer} 12 feet

Sulfur Filtercake production rate = 2.5 tons/day

E = emission factor = 0.00016 Ibs/day - annual average

E = emission factor = 0.00107 Ibs/day - max 24 hour

E = emission factor = 8.40E-07 gramsfsec - annual average

E = emission factor = 5.60E-06 grams/sec - max 24 hour

Benzene 0.01 ppm 4 44E-13 Ibs/hr 2.92E-13 tonsfyear
Mercury 11 ppm 4.89E-10 Ibsitr 3.21E-10 tonsfyear

Sulfur Filter Cake Modeling Scenario:
One volume emission point for conveyor discharge
Stack height 15 feet, to top of trailer 12 feet

6.66E-06 Ibs/hr 2.92E-05 tonsfyear
4.44E-05 lbs/hr

5.60E-14 grams/sec
6.16E-11 grams/sec
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Table G-12.1 Operation and Maintenance Equipment Fugitive Emissions

7/18/02

Uncontrolled Controlled Controlled
Construction Emission Emission EF VMT Emission Rate | Emission Rate* | Emission Rate*
Equipment Source Factor Units per day (Ib/day) {lb/month} (tons/year)
Pickups Paved roads 0.0009 | lb/vmt 15 0.0135 0.4 0.002
Unpaved roads | 0.3222 | lb/vmt 1.1 3.5769 21.5 0.129
Dump Trucks |Paved roads 0.0193 | Ib/vmt 324 0.6243 18.7 0.112
Water Truck {Paved roads 0.0087 | Ib/vmt 3.7 0.0322 1.0 0.006
Unpaved roads [ 0.3222 | Ib/vmt 5 1.6112 9.7 0.058
Forklift Paved roads 0.0055 | Ib/vmt 1 0.0055 0.2 0.001
Crane-45T Paved roads 0.0523 | Ib/ivmt 1 0.0523 1.6 0.009
Boom Truck [Paved roads 0.0055 Ibfvmt 1 0.0055 0.2 0.001
Manlifts Paved roads 0.0055 | Ibfvmt 1 0.0055 0.2 0.001
Carry Deck Paved roads 0.0055 | Ib/vmt 1 0.0065 0.2 0.001
Total (tons/year) 0.321
{Ibs/hr) 0.074
{gm/sec) 0.009
Notes:

Paved roads: AP-42 Section 13.2.1 10/01 draft
E = k{sL/2)*0.65*(W/3}"1.5

k = particle size constant =

sL =silt loading =

W = Pickup avg. vehicle weight =
E = Pick truck emission factor =

W = Water truck avyg. vehicle weight =

E = Water truck emission rate =
W = Dump truck avg. vehicle weight =
E = Dump truck emission rate =

W = Forklift! Misc avg. vehicle wt =

E = Forklift! Misc emission rate =
W = Crane 50T vehicle wt =
E = Crane emission rate =

Unpaved roads: AP-42 Section 13.2.2 10/01

Public road

E = {k)[{s/12)*0.8]*[{5/30)]/[{M/0.5)*0.2]
k = particle size constant =
s = silt fraction % =

S =speed=

M = moisture level % =
E = Emission factor =
£ = Controlled Emission factor =

0.016 Ib/VMT - PM10
0.04 g/m2 (AP-42, page 13.2.1-7, low ADT access roads)
2.4 tons (CARB Area Source Manual, 8/97)

-0.0009 Ib/VMT - PM10

10.9 tons (15 tons full; 6.7 tons empty) estimated

0.0087 Ib/VMT - PM10
18.5 tons {max 27.5 tons; empty 9.5 tons)

0.0193 Ib/VMT - PM10
8 tons estimated
0.0055 Ib/¥MT - PM10
36 tons estimated
0.0523 Ib/VMT - PM10

1.8 Ib/VMT - PM10
11 AP-42, TABLE 13.2.2-1, mean for dirt roads, percent
10 mph work limit
7.8 Mean moisture for overburden AP-42 Table 11.9-3
0.3222 Ib/VMT - PM10
0.0844 Ib/VMT - PM10

* All upaved roads with a control efficiency of 80% estimated, page 13.2.2-11, AP42




TABLE G-13 TOTAL OPERATING EMISSIONS (tons/year)

7118102

Cooling Dilution Water | Filter Cake | Filter Cake
Pollutant Tower Heaters Silica Sulfur Engines O&M Total
NOx - -- -- -- 427 1.56 5.84
CO -- - -- -- 0.25 10.13 10.38
VOC -~ -- - -- 0.09 0.55 (.64
802 -- -- -- - 0.15 0.35 0.49
PM 10 15.33 0.59 1.40E-03 2 92E-05 0.07 0.34 16.34
H2S 10.75 2.97 - - -- -- 13.72
Ammonia 2681.09 72.45 -~ - -- ~- 2753.53
Arsenic-NC (.0088 -- -- - -- 8.76E-03
Arsenic-PM 3.04E-05 2.72E-05 4.20E-07 -- - - 5.80E-05
Benzene 7.71E-01 - - 2.92E-13 -- e 0.77
Beryilium 2.82E-08 2.51E-08 1.40E-08 -- -- -- 6.74E-08
Boron 9.02E-04 8.05E-04 -- - -- -- 1.71E-03
Cadmium 3.52E-06 3.14E-06 2.80E-10 - -- -- 6.67E-06
Chromium 8.46E-09 7.55E-09 1.40E-09 -- - -- 1.74E-08
Copper 1.13E-05 1.01E-05 3.50E-07 -- - - 2.17E-05
Ethylbenzene 2.60E-03 -- -- - - -- 2.60E-03
Lead 2.26E-04 2.01E-04 4.20E-08 -- - -- 4 28E-04
Manganese 2.82E-03 2.51E-03 4.90E-06 -- -- -- 5.34E-03
Mercury 9.11E-04 1.31E-03 - 3.21E-10 -- -- 2.22E-03
Nickel 5.64E-08 5.04E-08 2.10E-09 - -- -- 1.09E-07
Selenium 1.40E-08 1.25E-08 -- -- -- - 2.65E-08
Toluene 2.12E-02 - -- -- -- -- 2.12E-02
Xylenes 2 B60E-03 -~ -- -- - -- 2.60E-03
Zinc 9.20E-04 8.18E-04 1.82E-07 -- -- -- 1.74E-03

(Cilyear) {Cifyear) (Cilyear) (Cilyear)
Radon 126.14 - 4.75E-02 126.2
Radium 226 -- -- 1.27E-08 1.27E-08
Radium 228 - - 1.27E-08 1.27E-08




Table G-14 Well Flow Run Emissions

Production | Production Production Injection Injection Injection
Single Well | Single Well | Multiple Wells| Single Well | Single Well | Multiple Wells Total
Poliutant {Ibsthr) {gmisec) {Ibs/period) {Ibs/hr) igmisec) {Ibs/period) (tonsiyear)
PM 10 97 12.2 22458 56 7.10 13516 18.0
H28 17.7 2.23 4102 14.7 1.86 3536 3.8
Ammonia 70.8 8.83 16426 59.0 744 14160 153
Arsenic-PM 4.43E-03 5.59E-04 1.028 2.58E-03 3.26E-04 0.619 8.24E-04
Arsenic-NC 1.87E-03 2.36E-04 4.34E-01 1.56E-03 1.97E-04 0.374 4.04E-04
Benzene 0.330 4.18E-02 76.5 0.275 3.4BE-02 65.9 7.12E-02
Beryllium 4.10E-06 5.18E-07 9.52E-D4 2.39E-06 3.01E-07 5.73E-04 7.63E-07
Boron 0.13 1.65E-02 30.4 0.08 9.63E-03 18.3 2.44E-02
Cadmium 5.14E-04 6.48E-05 1.19E-01 2.99E-04 3.77E-05 7.17E-02 9.54E-05
Chromium 1.23E-06 1.55E-07 2.86E-04 7.17E-07 9.04E-08 1.72E-04 2.29E-07
Copper 1.64E-03 2.07E-04 3.80E-01 9.54E-04 1.20E-04 0.22% 3.05E-04
Ethylbenzenej 1.94E-04 2.45E-05 4.51E-02 1.62E-04 2.04E-05 3.80E-02 4.20E-05
Lead 0.033 4.15E-03 7.63 0.019 241E-03 4.59 6.11E-03
Manganese 0.41 5.18E-02 95.2 0.24 3.01E-02 57.3 7.63E-02
Mercury 3.52E-05 4 44E-06 8.18E-03 5.87E-05 7 A1E-06 1.41E-02 1.11E-05
Nickel 8.24E-06 1.04E-06 1.91E-03 4.78E-06 6.05E-07 1.15E-03 1.53E-06
Selenium 2.04E-06 2.57E-07 4.73E-04 1.19E-06 1.50E-07 2.856E-04 3.79E-07
Toluene 4.54E-03 5.72E-04 1.052 3.78E-03 4.77E-04 0.507 9.80E-04
Xylenes 5.58E-04 7.01E-05 1.29E-01 4.63E-04 5.84E-05 0.111 1.20E-04
Zine 0.13 1.68E-02 31.0 0.08 9.80E-03 18.7 2.48E-02
{Cifhr} {Cilsec) {Ci/period) {Ci/hr) (Ci/sec) (Ci/period) {Cilyear)
Radon 1.35E-03 3.76E-07 0.314 1.13E-03 3.13E-07 0.270 0.58
Notes:
A well could be venting for a total of 48 hours
PTU UTM and stack parameters listed in Table G-17
Only one well will be flow tested at atime
A period is equal to the number of hours the flow Is run during the year
Annual emissions from production wells are based vpon 232 hours
Annual emissions from injection wells are based upon 54 hours
Production wells 48 hours
Injection wells 18 hours
Injection
Modeling Scenario Production Injection PAD Locatlons East North
Stack Height 50 37.92 Feet FAD R [DBI2) 830101 3669781
Stack Diameter g 3 Feet PAD P (OBI3} 830101 3669150
Stack Temperature 226.7 226.7 F PAD O (OBH) B29269 3668355
Stack Velocity 44 48.7 feetisec CT Well 628455 3670616
AtPTU At Well Pad BP Well B27760 3670616
1.2 mlhsthr 1.0 mibsshr Taken from USGS Maps (NAD27, NGVD28)
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Elevation
=217 fept
-216 feet
=214 feat
228 feet
«228 feot
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1.0 INTRODUCTION

CE Obsidian Energy, LLC (Obsidian} is proposing to build and operate a 185-megawatt (MW)
geothermal electric power plant in Imperial County, California. The project (Salton Sea 6) will be
subject to the site licensing requirements of the California Energy Commission (CEC). The CEC,
together with the Imperial County Air Pollution Control District (APCD) will evaluate the project’s
potential and cumulative air quality impacts, appropriateness of the proposed mitigation measures,
and the project conformance with applicable local, state and federal air quality rules and regulations.
The purpose of this protocol is to establish the procedures to be used in assessing Salton Sea 6°s
potential air quality impacts. Both agencies have in place regulations establishing the required
review process. The CEC conducts their review through the California Code of Regulations, Title
20, Division 2, Chapters 1, 2, and 5, Regulations Pertaining fo the Rules of Practice and Procedure
and Power Plant Site Certification Including Additional Provisions of Considering Expedited
Applications Under Public Resources Code Section 25550,

The APCD conducts their review under Rule 207(F), Air Quality Impact Analysis, and Rule
207(D.9), Power Plants, for procedures regarding CEC projects.

Except for those federal regulations already delegated to the APCD, no other federal regulations are
expected to be applicable, mainly because the project will be below the Prevention of Significant

Deterioration (PSD) thresholds.

Obsidian is proposing to follow the expedited 6-month siting process issued under the CEC
regulations. The purpose of these regulations 1s to certify as expeditiously as possible,
environmentally acceptable sites that demonstrate superiority with respect to environmental
protection or efficiency in performance. Geothermal production of electricity has been shown to be

an environmentally preferred process and Obsidian intends to demonstrate these aspects.
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2.0 PROPOSED PROJECT
2.1  PROJECT LOCATION

The Salton Sea 6 project site is located approximately seven miles northwest of Calipatria, Califomia
{Refer to Figure 1). The UTM coordinates of the site are 628000 meters Easting and 3670500 meters
Northing (Zone 11). The site elevation is approximately 228 feet below mean sea level. The site
1s within the Salton Sea Known Geothermal Resource Area (KGRA). The Salton Sea KGRA has
been evaluated for full development (1,400 MW) under a Master Environmental Impact Report
{MEIR) (December 1981), by the County of Imperial. Since then a total of nine facilities, all owned
and operated by CalEnergy, Inc. (CalEnergy) have been constructed, generating approximately 340
MW of electricity. The site is located in the middle of the existing CalEnergy facilities. Land use

of the proposed site and surrounding area include:

e The proposed facility will be located near the Salton Sea and Obsidian Butte on
land used for agriculture.

e The proposed facility will be located near the Sonny Bono National Wildlife
Refuge.

¢ Existing Geothermal Power Production Units 1 through 5 are located to the
southwest of the proposed facility.

» Existing Geothermal Power Production Units Vulcan, Hoch, Elmore and Leathers
are located to the east of the proposed facility.

e In addition to existing geothermal activities, the surrounding area is used for

agricultural or wildlife management activities.

2.2  DESCRIPTION OF THE PROPOSED PROJECT

The Salton Sea 6 project consists of three major components:

e Well fields, including production and injection wells and associated pipelines.
e Power plant.

s Transmussion lines.
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Figure 1: Topographic Map of Salton Sea 6 Project Site
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2.2.1 Well Field and Pipelines

Obsidian is proposing the development of eight well pads to support the project. Five of the pads
would be used for production. The five pads would contain a total of ten production wells, north and
west of the power plant site/location. Seven injection wells would be located on three pads, to the
southeast and south. Two additional injection wells would be located at the plant site. Drilling
contractors, with equipment permitted under the County or the State Portable Source Program, are
anticipated to be used to drill and develop the wells. Drawing 1 shows the location of the proposed

well pads, the wells, and the pipeline routing to the power plant.

2.2.2  Power Plant

The Salton Sea KGRA contains hot liquids from deep below the earth’s surface that are very high
in dissolved salts. The proposed brine handling facilities separate the heat (steam) from the liquids
while controlling the precipitation of dissolved salts into an amorphous silica filter cake. Refer to
Drawing 1 for the location of the brine handling and electrical generating facilities. The steam 1s
used to generate electricity. Solid material is removed from the spent brine prior to reinjection of
the brine into wells designed to recycle the brine and replenish the geothermal resource. Filter cake
is produced as a result of the separation of the solid material from the brine. The filter cake 1s tested
and disposed of at an appropriate landfill in accordance with applicable requirements based on its
regulatory classification. Non-hazardous filter cake is disposed of at a licensed Class II landfill

operated by an affiliate of CalEnergy.

The steam is sent to a condensing geothermal steam turbine that powers an electrical generator.

These facilities are expected to operate at base load. The steam becomes a condensate through this
process and is pumped to a wet cooling tower for cooling. The cooled condensate is pumped back
to the condenser to complete the power generation cycle. Noncondensible (NC) gases, which
average approximately 0.3 percent of the total brine stream, are collected in the condenser. These
NC gases are mostly carbon dioxide gas. The NC gases are continuously purged from the system
and routed first to a LO-CAT System for the control of hydrogen sulfide and then to a newly
proposed carbon filter system for the control of benzene. The cleaned NC gases are then sent to the

top of the cooling tower for dispersion to the atmosphere. The LO-CAT System is an established
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control technology with the ability to control hydrogen sulfide (H2S) emissions by over 99.5 percent.
CalEnergy has had experience with the LO-CAT System at the Coso Geothermal Facilities
{(formerly owned by CalEnergy). The carbon filter system is a newly developed technology that is
being proposed for this project to control benzene emissions. The viability of this system has been

assessed through a pilot plant study.

2.2.3 Transmussion Lines

An electrical transmission line will connect the power plant to the Imperial hrigation District (11D)
electrical grid. The electrical transmission line will be operated and owned by lID. The electricity

will be sold to IID under a power purchase agreement.
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3.0 REGULATORY SETTING
3.1  CEC REQUIREMENTS

The CEC requires that applicants prepare an Application for Certification (AFC) addressing all of
the air quality items listed in Appendix B: Information Requirements for an Application. Due to the
request for an expedited schedule, the air quality items listed in CCR, Title 20, Section 2022 wili
also be specifically addressed in the AFC.

3.2  APCD REQUIREMENTS

The APCD requires that applicants undergo a CEC permitting process following Rule 207(D.9),
Power Plant. In general, the Air Pollution Control Officer, upon receipt of an Application for
Certification, will notify appropriate parties and submit a report that specifies BACT for the
proposed facility and states whether the factlity can likely satisfy APCD regulations and under what
conditions. Once the application 1s received, the Officer will conduct a compliance review to assure
the application meets the requirements of the regulations. Certain deadlines are imposed once the
application 1s accepted as complete. The Officer, if appropriate, will issue and submit a
determination of compliance to the California Energy Commission and then a permit to operate with

concurrence from the California Energy Commissiott.

The focus of this protocol is the proposed procedures required by Rule 207(F), Air Quality Impact
Analysis, and also to meet the requirements of the CEC. The intent of the regulation is to determine
the air quality impacts associated with constructing and operating a facility. If an analysis is
required, then the models used must be the most recent versions or appropriate alternatives. The
analysis must demonstrate that the facility can be constructed and operated without causing or

making a violation worse, and that good engineering stack height rules apply.
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3.3  EPA REQUIREMENTS

As noted earhier, the PSD requirements are not expected to be applicable to the Salton Sea 6 project.
For this source to be defined a major source under the US EPA’s PSD program, the potential to emit
emissions of any criteria pollutant would need to equal or exceed 250 tons per year. The emissions
anticipated are expected to be significantly below this threshold. Under Title I, Section 112 of the
Clean Air Act, US EPA also regulates hazardous air pollutants (HAP). Geothermal power plants
are not subject under this Title at this point because their expected HAP emissions are below

threshold levels.
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4.0  EXISTING ENVIRONMENT
4.1 AREA CLIMATE

The climate of Imperial County is a desert climate, characterized by low precipitation, hot surmmers,
mild winters, low humidity and strong inversions. Local temperature and precipitation data from
the nearest representative local cooperative station, Brawley 2 SW, over a 30-year record, 1961-
1990, is used to define climatic normal, means and extremes. The hottest month, July, has an
average maximum temperature of 106.5 °F, an average minimum temperature of 74.4 °F, and an
average mean temperature of 90.5 °F. The coldest month, January, has an average maximum
temperature of 69.3 °F, average mimimum temperature of 38.7 °F, and average mean temperature of
54.0 °F. Annual average rainfall is 3.05 inches. The wettest month is December, averaging 0.41
inches; the driest month, June, averages 0.01 inches. Rainfall is highly variable with precipitation
from a single heavy storm potentially exceeding the entire annual total rainfall during or following
a drought year. Humidity levels have not been recorded at Brawley 2 SW. High winds are
occasionally experienced in the Imperial Valley region. Monthly average wind speeds in the region
range from 6.6 mph in October to 9.5 mph in July. On an annual basis, winds average 7.8 mph.

Winds in the valley are primarily from west to east throughout the year, but have a secondary
southeast component in the fall. These patterns are discussed more completely for the stte in the
following subsection. Solar isolation, again based on regional data, suggests that 90 percent of
possible sunshine occurs in the region. The cloudiest periods occur in winter while the sunniest

periods are in the summer.

The area’s climatic conditions are strongly influenced by the large-scale sinking and warming of air
in the semi-permanent subtropical high-pressure center over this area. The high-pressure ridge
blocks out most mid-latitude storms except in winter when the high is weakest and the farthest south.
The coastal mountains on the western edge of the Imperial Valley also have a major influence on
climatic conditions by blocking the cool, damp marine air found in the California coastal environs.
The flat terrain of the valley floor in the Salton Sea area and the strong temperature differentials
created by intense solar heating produce moderate winds and deep thermal convection currents. The

combination of subsiding air, protective mountains, and distance from the ocean all combine to
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severely limit precipitation. The valley area experiences surface inversions almost every day of the
year. Solar heating usually breaks these inversions. Strong, persislent subsidence inversions, caused
by the prescnce of a Pacific high-pressure system, can persist for one or more days, causing air

stagnation conditions,

42  METEOQOROLOGICAL DATA AND SITE REPRESENTATION

Meteorological data will be used in the application in two ways. First a long-term record of
meteorological data defines the overall climate of a region. These data were discussed previously
in Section 4.1. Second, hourly meteorological observations of certain parameters are used to define
the area’s dispersion characteristics. These data are used in approved air dispersion models for
defining a project’s impact on air quality. These data must meet criteria established by the US EPA

and the following discussion dctails the proposed data and its applicability to this project.

There are several National Weather Bureau Army Navy sites (WBAN) in the general area of the
proposed facility. The closest most representative station relative to the proposed site is the Impcnial
County Airport site. This WBAN sitc provides meteorological data that can be readily converted
to a site dispersion database that is directly used by atmospheric dispersion models. Other WBAN
sites with current data in this area include Palm Springs Thermal, Blythe Airport, Yuma, AZ Airport
and the San Diego Airport. As illustrated on Figure 2, the [mperial County site is the closcst to the
proposed site in the central valley area between the Santa Rosa, Laguna and Chocolate Mountains

and to the southeast of the Salton Sea. Clcarly none of the other WBAN sites are as representative.

As discussed below, Obsidian proposes to use the five (5) years of meteorological data collected at
the Imperial County Atrport site approximately 25 nules south from the projcct site and believes use
of this data would satisfy thc definition of on-site data (See Figure 2). The Impernal County
meteorological data was collected for the years 1995 to 1999. These data are the most recently

available from recording stations in the general site vicimty.
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Figure 2: Available Meteorological Monitoring Stations
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Furthermore, there are no nearby (localized) terrain features between or surrounding the project site
and the Imperial County Airport that would limit the use of the airport data set for the proposed
project. The same large-scale geographic and topographic features that influence the Imperial
County Airport site also influence the proposed project site. Five years of data are proposed to be
used since the climatological records at the Airport have missing data. Where appropriate, data have
been substituted for missing information based on US EPA accepted data processing procedures (US
EPA, 1992)

The Imperial County Airport site is shown in Figure 2. A graphical wind rose was produced using
the combined five years of meteorological data and is presented in Figure 3. Figures 4 through 7
provide the quarterly wind roses for the combined period. A five-year wind rose analysis will be

provided in the application.

US EPA defines the term “on-site data” to mean data that would be representative of atmospheric
dispersion conditions at the source and at locations where the source may have a significant impact
on air quality. Specifically, the meteorological data requirement originates from the Clean Air Act
in Section 165(e)(1), which requires an analysis “of the ambient air quality at the proposed site and
in areas which may be affected by emissions from such facility for each pollutant subject to

regulation under [the Act] which will be emitted from such facility.”

This requirement and US EPA’s guidance on the use of on-site monitoring data are also outlined in
the On-Site Meteorological Program Guidance for Regulatory Modeling Applications (US EPA,
1987). The representativeness of meteorological data is dependent upon: (a} the proximity of the
meteorological monitoring site to the area under consideration; (b) the complexity of the topography
of the area; (c) the exposure of the meteorological sensors; and (d) the period of time during which

the data are collected.
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Figure 3: Annual Imperial County Airport Wind Rose for 1995-1999 Combined



WIND RCOEE PLOT

Statlon #47185 - Imperal County Alrpor, Californla

Wind Speed [mish

. DATE

| 12¢5/2001 _

H |.
TISFLAY T COMMENTS
Wind Speed mis
AVG. WIND SPEED CALM WHNES ‘
4.41mis 13.51% !

i
ORIENTATION PLOT YEAR-DATE-TIME FRoESTPLOT MO, T
Direction 1995 1995 1997 1998 1999
{blowing from) Mar 1 - May 31 1995 - 1999 Spring
Midnight - 11 PM

WEPLET vinw 3 5 dy Lovrr Envimnmmerfe Sofwars - wow lakss suranmanmal mm
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Representativeness has been defined in the document “Workshop on the Representativeness of

Meteorological Observations” (Nappo et. al., 1982) as “the extent to which a set of measurements

taken in a space-time domain reflects the actual conditions in the same or different space-time

domain taken on a scale appropriate for a specific application.” Judgments of representativeness

should be made only when sites are climatologically similar, as is the case with the Imperial County

Airport and the project site location.

In determining the representativeness of the meteorological data set for use in the dispersion models

at the project site, the following considerations were addressed:

Aspect ratio of terrain, which is the ratio of the height of terrain to the width of the
terrain at its base - The ratio of terrain heights to base widths is constant for the terrain

surrounding the project site and the Imperial County Airport meteorological site.

Slope of terrain - The slope of the terrain in the area of the project site is similar to the
slope of terrain in the vicinity of the meteorological site. The surface roughness of the

terrain in the area is also similar.

Ratio of terrain height to stack/plume height - Since the terrain at the Imperial County
Airport site and the project site are essentially flat and at elevations below mean sea
level, terrain effects on plume dispersion would be similar at locations throughout the
regional area, and the plume would disperse in an identical manner to the dispersion

conditions monttored at the Imperial County Airport site.

Correlation of terrain features to prevailing meteorological conditions - The orientation
of terrain in the region, with respect to both the meteorological data and project sites is
similar and correlates well with the prevailing wind field in the Imperial Valley Region.
Thus, wind flow at the Imperial County Airport site would be similar to that at the
project site. No local topographic features exist that would appreciably distort the local
wind field. One feature, the Salton Sea, which is located next to the project site, will be

accounted for with the usc of shoreline fumigation dispersion modeling.

In summary, Obsidian believes that the meteorological data collected at Imperial County Airport
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would accurately represent meteorological conditions at the project site. No terrain or other steering
mechanisms exist that would have a significant affect on the meteorology at the project site. The
surface roughness, height and length of the large-scale terrain features is consistent throughout the
area, and plays a large role in the affect on the horizontal and vertical wind patterns. There is no
slope aspect in the vicinity of the site that would reasonably affect the wind direction or speed. The

mesoscale features at both the project site and the Imperial County Atrport site are similar.

4.3  PREPARATION OF THE METEOROLOGICAL DATA SET

Obsidian proposes to use meteorological data collected at Imperial County Airport from 1995 to
1999 in the atmospheric dispersion modeling analyses. The data have been pre-processed for direct
use in the Industrial Source Complex-Short-Term, Version 3 Model (ISCST3). Data processing has
followed US BPA recommended procedures for substitution of missing data and calm hour
processing (US EPA, 1992). Surface data were acquired from the nearest available representative
surface weather station at Imperial, California, WBAN ID 03144. As recommended by the US EPA
in the Guideline on Air Quality Models (GAQM, EPA, 2000), 5 years of meteorological data are
used. National Climatic Data Center (NCDC) provided the data. Upper air data for the same time
period were taken from the closest NWS representative upper station, Tucson, Arizona. As per
NCDC recommendation, surface temperature data from the Palm Springs Thermal Airport
monitoring site (WBAN 03104) located in Thermal, California was used in conjunction with the
Tucson upper air data to calculate hourly mixing heights. For the Imperial County Airport the data
recovery of one of the key parameters, cloud cover, was low for a significant pertod (7/01/96 —
8/27/96). Cloud cover is used to calculate atmospheric stability, which is an important parameter
used by the air quality models for prediction of impacts based on the air pollution emission estimates
associated with an existing or proposed facility. Although the annual data recovery value 1s slightly
below the standard criteria of 90 percent, the use of 5 years in this case should provide more than

adequate data for developing conservative plant impact evaluations.

The percent of valid data recovery for the necessary meteorological parameters for each year is listed
in Table 4-1 below. Missing data were substituted per US EPA recommended procedures, as

discussed in the US EPA memorandum, (Lee, R. & Atkinson, D., 1992). Periods with more than
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one consecutive missing hour of wind speed or wind direction were set to calm/missing to ensure
that worst case predicted impacts were resulting from actual rather than interpolated meteorological
conditions. Missing upper air data for periods of one day were interpolated, while periods of more

than one day were replaced with Holzworth seasonal averages for this area.

Table 4-1
Meteorological Record Percent Valid Data Recovery
Parameter 71995 1996 7997 1998 1999

Surface Data; Imperial County Airport

Wind Speed 93* 96 89 88 91
Wind Direction 93 96 89 88 91
Temperature 99 99 99 99 99
Cloud Cover 99 84 099 99 99
Ceiling Height 99 99 99 99 99
Upper Air Data: Tucson, AZ

Morning Data 88 81 80 84 74
Evening Data 952 49 43 80 65

"Values in percent
Notes: Seasonal Holzworth Mixing Height Data Used for Substitution of Missing / Data {in meters) are as

follows.
Holzworth Mixing Height Data
Winter Spring  Summer Fall
Morning Data 247 260 356 241
Evening Data 1424 2664 3110 2110

The surface data were acquired from NCDC in TD9956 format. This non-standard format is not
readily usable by the air quality analysis programs. Therefore, the data sets were reformatted into
the CD 144 data format, one of the formats which US EPA’s meteorological preprocessor program
PCRAMMET will accept. The PCRAMMET program from the US EPA SCRAM bulletin board
was then used to process the data and merge the coincident mixing data into data files that can be

mput into the ISCST3 Air Quality Model.

As stated above, mixing heights from the upper air data recorded in Tucson, Arizona and Holzworth
Seasonal Mixing Heights were incorporated into the data set. The Tucson site is considered the most

representative for upper air data for the proposed plant site. The upper air data from the San Diego
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and Flagstaff monitoring sites are considered less representative because of the Pacific Ocean
shoreline location at San Diego and the more mountain like character of the Flagstaff site. Where
data are unavailable (missing data), seasonal Holzworth mixing heights for this area were

substituted, as per US EPA’s recommendation, (GAQM, EPA 2000).

44  EXISTING AIR QUALITY DATA

Existing air quality data are available from several monitoring sites in the regional area and have
been used to derive background levels for several pollutants. The maximum air quality values over
the past 5 years of data available in Imperial County or the Salton Sea Basin are presented below in
Table 4-2.
Table 4-2
Proposed Background Air Quality Data

Pollutant Averaging Year Level Location
Period

Ozone 1-hour 1998 0.11 ppm Niland
QOzone 8-hour 1998 0.10 ppm Niland
PM10 24-hour 2000 214 ug/m3 Niland
PM10 AAM 2000 48.6 ug/m3 Niland
PM10 AGM 1997 42.1 ug/im3 Niland
Carbon Monoxide 1-hour 1996 12.0 ppm El Centro
Carbon Monoxide 8-hour 1996 6.75 ppm El Centro
Nitrogen Dioxide 1-hour 2000 0.124 ppm Calexico - East
Nitrogen Dioxide Annual 1999 0.013 ppm Calexico - East
Suifur Dioxide 1-hour 1996 0.038 ppm Calexico - East
Sulfur Dioxide 3-hour 1997 0.026 ppm Calexico - East
Sulfur Dioxide 24-hour 1997 0.015 ppm Calexico - East
Sulfur Dioxide Annual 1998 0.003 ppm Calexico - East
Lead Annual 1999 002ugimg | CaIeXIe0 -Ethel
Hydrogen Sulfide 1-hour - 24.6 ug/m3 Salton Sea Area

Notes:

AAM — Annual Arithmetic Mean
AGM — Annual Geometric Mean
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Background hydrogen sulfide data are not available from the published information. Because
Obsidian proposes to offset hydrogen sulfide emissions from the operations, for a “no net increase
in emisstons”, the actual background concentration is not a necessary component in an air quality
review. All except two of the Salton Sea facilities currently have hydrogen sulfide controls that
normally control hydrogen sulfide emissions to non-detectabie levels through the use of bioreactors.
The APCD has recommended a background concentration of 24.6 pg/m® based on their assessment

of the area.

The cuorrent air quality status of the County is listed below.

Pollutant CAAQS NAAQS

Carbon Monoxide Unclassified/Attainment Unclassified/Aftainment
Nitrogen Dioxide Attainment Unclassified/Attainment
Hydrogen Sulfide Unclassified/Attainment ---

Ozone Non attainment Non attainment
Sulfur Dioxide Attainment Attainment
Sulfates Attainment -—-

PM10 Non attainment Non attainment™
Lead Attainment -—-

* Initially California was to attain PM10 standards in Imperial County by December 31, 1994. Not meeting
the standard by that date would have forced US EPA to reclassify the area as a severe non-attainment
area, except that California demonstrated to US EPA that the standards would have been met except for
emissions emanating from outside the U.S. At the present, the area is officially stilt a moderate non-
aftainment area even with US EPA's finding of attainment. For US EPA to “reclassify Imperial County” as
attainment, Imperial County must request reclassification to attainment.
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5.0 PROPOSED MODELS AND ANALYTICAL APPROACH
This section describes the dispersion models and modeling techniques to be used in performing the

air quality analysis for the Salton Sea 6 project. The models proposed for use are:

1. Building Profile Input Program (BPIP, Current Version 95086).
2. Industrial Source Complex — Short Term (ISCST3, Current Version 02035),

3. CTSCREEN (Current Version 94111),
4. SCREEN3 (Shoreline Fumigation),
5. CALPUFF; and

6. Ozone Limiting Method (ISC3_OLM Version 96.113)

These models, along with options for their use and how they will be used, are presented below. The
model results will be used for the following:

s Comparison of impacts to significant impact levels,

o Compliance with California and Federal Ambient Air Quality Standards,

o Input data for health risk assessments,

+ Assessment of impacts to soil and vegetation,

* Assessment of impacts to vistbihty, and

» Assessment of any cumulative impacts.

5.1  SCREENING MODELING

The facility is anticipated to be operated at base load, and therefore, an initiat load screening analysis
will not be conducted to identify which operating conditions cause worst-case ambient air impacts.
As aresult, the approach will be to provide refined modeling for plant operations. Certain screening

analyses will be conducted as described below.,

5.2  REFINED MODELING

The purpose of the refined modeling analysis is to demonstrate that air emissions from the Salton

Sea 6 project will not cause or contribute to a NAAQS/CAAQS wviolation; will not cause a significant
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health risk impact; and will not negatively impact visibility in a Class T Area under worst-case
conditions. The most recent version of US EPA’s Industrial Source Complex (ISCST3) Model
(Version 02035} 1s proposed to be used to calculate the worst-case ambient air impacts. For the
cooling tower assessment, two ambient operating conditions are proposed to be used to determine
short-term worst-case air impacts. Short-term impact analysis would be based on worst-case short-
term emissions and ambient conditions. Annual average conditions would be used to calculate the
worst-case annual ambient air impact for the cooling tower. Concentrations for each pollutant would
be expressed in terms of micrograms per cubic meter (ug/m’). The emission rates calculated for
each pollutant will be expressed in terms of grams per second (g/s) The Ozone Limiting Method will
be used in assessing the 1-hour NO2 impact concentrations following the guidance of the
OLM/ARM Work Group (OLM, 1997). The SCREEN3 model will be used to evaluate fumigation
impacts following the methodology in US EPA 454/R-92-019, Screening Procedures for Estimating
the Air Quality Impact of Stationary Sources, Revised. Fumigation impact analysis will be limited

to evaluating the impacts of the proposed facility during shoreline fumigation events.

A good engineermg practice (GEP) stack height analysis will be performed for each emission point
with a stack. It is assumed that no stack will be of sufficient height to equal or exceed GEP, thus,
the Building Profile Input Program (BPIP) will be used with specific building dimensions to define

building downwash effects.

Impacts will be calculated in intermediate and complex terrain using ISCST3. The CTSCREEN
model may be used if the modeling with ISCST3 shows potential exceedances of the significance

mmpact levels or the CAAQS/NAAQS occurring in the intermediate or complex terrain. .
A screening mode of the CALPUFF modeling system will be used to estimate potential impacts in

the nearby Class I Areas. The modeling analysis will focus on the potential visibility impacts on

protected areas.
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5.2.1 Receptor Grids

The following receptor grid spacing is proposed for the project:

AlOI’lg fence line: 30 meter Spacing
From fence line to 0.5 km (downwash): 30 meter spacing
From 0.5 km to 1 km: 100 meter spacing
From 1 km to 10 km: 250 meter spacing

For any maximum impacts occurring outside of the 0.5 km radius, a 30-meter grid extending 1,000
meters around the point will be prepared. Digital Elevation Model (DEM) data will be used to
define the receptor elevations, where appropriate. There are several areas of complex terrain in the
site surroundings. Most elevations out to 10 kilometers will be derived directly from the DEM files.
The DEM files currently available from the United States Geological Survey (USGS) for the area
have not been updated for some time. Since the initial DEM files were compiled, agricultural and
other man made activities have modified the topography in the area to accommodate irrigation
systems. The most recent USGS topographic maps of the area provide elevations that correspond to
current conditions. Where there are differences of the DEM files to the most recent USGS
topographical maps, the elevations of the area of the project may be adjusted to reflect the USGS
maps. Therefore, the available DEM file elevations may be manually edited to reflect current
elevations in the areas surrounding the proposed project. Also, it is proposed that updated elevations
for the Obsidian Butte be used in place of the historical DEM data and the USGS maps. Obsidian
Butte has recently been used extensively as a source of stone, and significant elevation changes have
occurred since the development of the DEM data and the most recent issue of the USGS maps. The
updated elevations for Obsidian Butte have been supplied by a site survey performed by a Califorma

Registered Land Surveyor.

5.2.2 Mode] Options

The ISCST3 model allows the selection of a number of options that affect model output. The

regulatory default options will be used, as listed below:

» Final plume rise

+ Buoyancy-induced dispersion

s Stack tip downwash

¢ Rural dispersion coefficients (based on results of Auer procedure discussed below)
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e (Calms processing on (no calms)
e Defanlt wind profile exponents (based on rural dispersion)

e Default vertical temperature gradients

An analysis was performed to determine whether to use rural or urban dispersion parameters for the
modeling analysis for the proposed project. This analysis uses the procedures of Auer (1978) and
tncludes drawing a 3 km radius around the project site. Within this region, land use is classified as

either miral or urban. The rural land use classifications include the following:

¢ Al — Metropolitan natural (golf courses, campuses, cemeteries, etc.)
s A2 — Agricultural rural

e A3 —Undeveloped, unculttvated wasteland

e A4 —-TUndeveloped rural

» A5 — Water surfaces (rivers, lakes, etc.)

Rl - Common residential (single family)

e R4 — Estate residential (large homes)

QOver 95 percent of the land use within 3 km of the project site is identified as rural. Therefore, rural

dispersion coefficients will be used for the modeling analysis.

5.2.3 Building Wake Effects

The effect of building wakes (i.e., downwash) upon the stack plumes will be evaluated in accordance
with US EPA guidance (US EPA, 1985). Direction-specific building data will be generated for
stacks below GEP stack height. Appropriate information will be provided in the AFC and other

permit applications that describe the input assumptions and output results from the BPIP model.

5.3 MODELING EMISSIONS INVENTORY

5.3.1 Project Sources — Operations

The proposed geothermal facility is designed as a base load plant. Geothermal plants operate at a

design capacity or are offline. Operational emissions are anticipated from the following sources:

Cooling Towers: PMo, Lead, H2S, POC and HAP

Filter Cake Handling: PM g, Lead, POC and HAP
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Operating and Maintenance Equipment: PMyg, SO2, CO, NOx, and VOC
Fire Pump Engine: PMg, SO2, CO, NOx, and VOC
Emergency Power Generator: PM,y, SO2, CO, NOx, and VOC

Hazardous Air Pollutants (HAP) includes: Antimony, Arsenic, Arsine, Benzene, Beryllium,
Cadmium, Chromium, Cobalt, Ethylbenzene, Manganese, Mercury, Nickel, Radium 226, Radium
228, Radon, Selenium, Toluene, and Xylenes. POC means pollutants of concern and includes:
Ammonia, Boron, Copper, and Zinc. These pollutants are included because of their potential
environmental effects. Most often these sources will be modeled based on anticipated stack
parameters and emissions as point sources and the remainder will be modeled as volume or area
sources. Preliminary estimated emissions for the Salton Sea 6 project under normal operating

conditions are expected to be below the following emissions rates:

NOx: less than 10 tons/yr
CO: less than 10 tons/yr
SO2: less than 2 tons/yr
VOC: less than 2 tons/yr
PM,,: less than 20 tons/yr
H2S: less than 18 tons/yr

Approximately 95 percent of the above PMg emissions are from the cooling tower drift. Emissions
from cooling towers are not usually counted in assessing regulatory thresholds. Even including these
PM,o emussions, these rates suggest that the project will not require a Prevention of Significant

Deterioration permit because the project is not a major source.

5.3.2 Project Sources —Startups

At times, an individual well will be taken off-line and another well will be added. Before the new
well 1s combtned with the others, it is flowed to operating temperaturcs. The air emissions are
vented at the well test unit and include PM o, Lead, H2S, HAP and POC. Emissions from this

activity will be based on anticipated hours of operations for this activity.

Less frequently, the entire facility is taken off-line for maintenance or other reasons and later
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restarted. These startup emissions are vented at the Emergency Relief Tanks (ERT). These
emissions will also be based on the anticipated hours of operation for this activity and engineering

design specifications.

5.3.3 Construction Sources

Prior to full facility operation, several construction activities are anticipated with corresponding air
pollutant emissions. Construction of the proposed project will be divided into five main phases:
1. Site preparation and construction activities,

Well drilling,

Well testing,

Well reworking and

A N

Commissioning.

5.3.3.1 Site Preparation and Construction Activities

Fugitive dust emissions from construction of the project can result from dust entrained during
grading of the site; travel on paved and unpaved roads and across the site; soil loading and unloading
operations; raw material transfers to and from material stockpiles; and wind erosion of areas being
disturbed. Fugitive dust emissions will be calculated using the most appropriate US EPA AP-42
emission factors. Emissions will be modeled as an area source. Combustion emissions will be
generated from the heavy equipment used for excavation, grading and construction of on-site
structures, the water truck used for controlling dust emissions, miscellaneous diesel-fired equipment,
and gasoline-fueled trucks to transport workers and materials. These emissions will be based on

current off-road and mobile emission rates and modeled as four equivalent point sources.
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5.3.3.2 Well Drilling

The diesel-fired well drilling equipment used by the drilling contractor will generate combustion
emissions. This equipment will have state portable equipment air permits or APCD permits prior
to use at a well pad. Four to six portable internal combustion ¢ngines rated between 400 to 600
brake horsepower are typically used for drilling wells in the Salton Sea area. These engines are
equipped with turbochargers and aftercoolers. Emissions will be based on emissions information
or data supplied by the manufacturers. These emissions will be modeled as an equivalent point

source,

5.3.3.3 Well Testing

The test unit is used to flow test a well. A flow test usually runs for a short period. Air emissions
during testing will be estimated at maximum throughput and load for the unit. These emissions will
be modeled as a point source because of the short-term nature of this activity. It is expected that only

one well will be tested at a time, however, a well may be tested more than once.

5.3.3.4 Well Reworking

During well reworking combustion emissions will be generated by the diesel-fired well drilling
equipment used by the drilling contractor. This equipment will have state portable air permits or
APCD permits prior to use at the well pad. Emissions from these units and the modeling approach

are described above in Section 5.3.3.2.

5.3.3.5 Commisstoning

The initial startup of the facility will be assessed and generally follow the emissions and conditions
of an entire facility startup (refer to Section 5.3.2). These emissions will be based on engineering
design specifications and the anticipated hours of operation for this activity. This period will be
modeled based on anticipated stack parameters and emissions and the sources will be treated as point

SOUICEs.
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54  MODELING SCENARIOS

5.4.1 Compliance Review

The following activities will be reviewed separately for compliance with state and federal air quality

standards:

Construction Activities

Site preparation and construction activities: Short term and annual

Well drilling: Short term and annual

Well testing: ' Short term (only)

Commissioning; Short term (only)
Operations Activities

Base load operations: Short term and annual
Temporary Activities

Plant startup operations: Short term (only)

Well testing Short term (only)

Well reworking Short term (only)

The information developed in the above analyses for the noncriteria pollutants will be used as data

input to assess the health risk impacts.

5.4.2 Other Assessments

For impacts to soils, vegetation and other biological resources, a review of the annual emissions of
the base loaded operations will be conducted. For any potential cumulative assessment both short

term and annual impacts will be addressed, under base loaded operations.

With regard to visibility, the nearest Class I Area, Joshua Tree National Park, is located 58 km from
the project site, and the project would be subject to a standard visibility analysis if the project was
defined as a major source under the PSD regulations. However, the project emissions are anticipated
to be below the major source thresholds of 250 tons per year, so the use of the CALPUFF model in
a screening mode is proposed. The CALPUFF modeling analysis will focus on the potential
visibility impacts to protected areas in the vicinity of the project, especially Joshua Tree National
Park managed by the National Park Service. The modeling will follow screening guidance as

provided by the Interagency Workgroup on Air Quality Modeling (IWAQM) Phase 2 Summary
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Report. The modeling procedures will also incorporate comments provided by the Federal Land

Managers’ Air Quality Related Values workgroup (FLAG) Phase I Report (December 2000).

The screening mode of the CALPUFF modeling system requires hourly, single station
meteorological data as input, both surface and upper air. Three years of surface data from
Daggett/San Bernadino International Airport (1988-1990) are proposed in combination with

representative upper air data as discussed previously. The surface data is in SAMSON format.

The PCRAMMET meteorological preprocessor, as recommended by the IWAQM Phase 2 Report,
will be used to process the surface and upper air data. PCRAMMET requires complete data sets of
the following variables: wind speed, wind direction, temperature, ceiling height, opaque cloud cover
or total cloud cover, surface pressure, relative humidity, and precipitation type. The three years of

upper air data include twice-daily mixing heights.

PCRAMMET will be run with the dry deposition options, as there 1s no precipitation data from the
Daggett/San Bernadino station. As such, the following domain averaged variables will be required

and will be based on values expected in the modeling region:

Minimum Obukhov length = 10 meters

Surface roughness length = 0.26 meters (at measurement and application site)
Noon time albedo = 0.33

Bowen ratio = 7.75 (desert dry conditions)

Fraction of net radiation absorbed by ground = 0.17

Anthropogenic heat flux = 10 W/m®

CALPUFF also requires domain averaged background ozone (0O;) and ammonia (NHj)
concentrations for the Mesopuff II chemistry algorithm. For Os, a default CALPUFF background
value of 40 ppb will be used. For NH3, a domain average value of 3.0 ppb will be selected and 1s
based on guidance in the IWAQM Phase 2 Report for arid regions.

A CALPUFF control file will be generated that will include IWAQM recommended defaults for the
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model options. This includes rural dispersion coefficients, default wind speed profile exponents, and
default vertical potential temperature gradient. Model options will be listed in the CALPUFF model
output, which will be included on a compact disk. A brief summary of the options proposed in the

modeling analysis are listed below:

Number of X grid cells = 2

Number of Y grid cells =2

Number of vertical layers = 2

Grid spacing = 210 km

Cell face heights = 0 and 5000 meters

Minimum mixing height = 50 meters

Maximum mixing height = 5000 meters (based on observational data)
Mimimum wind speed allowed for non-calm conditions = 0.5 m/s
Vertical distribution used in the near field = Gaussian

Terrain adjustment method = partial plume path adjustment

No puff splitting allowed

Chemical mechanism = Mesopuft Il

Dry removal modeled

Dispersion coefficients = PG dispersion coefficients

PG sigma-y and z not adjusted for roughness

Partial plume penetration of elevated inversion aliowed

Lateral turbulence not used

The computational grid will extend 50 kilometers beyond the furthest receptor point.

Receptors will be placed in three polar receptor rings surrounding the proposed development. The
radius 1s set equal to the distance from the source to Joshua Tree National Park. The receptors will
be spaced at one-degree intervals (360 receptors per receptor ring). The closest receptor ring is
placed at a distance where it extends through the portion of the Class I Area located closest to the
proposed project. The middle receptor ring is placed at a distance where it extends through the
central portion of the Class I Area. The farthest receptor ring is placed at a distance where it extends
through the most distant portion of the Class I Area. A single elevation value 18 assigned to all

receptors on a given ring. The selected elevation value will be based on the average elevation of the

5-10



arc length that extends into the Class I Area.

Foltowing the IWAQM screening method, the maximum concentration for each pollutant, for each

distance averaging time modeled will be selected for comparison with the appropriate AQRV.



6.0 MODELING RESULTS
6.1 AREA OF IMPACT ANALYSIS

Ground level concentrations caused by the project will be compared to ambient air quality impact
significance levels defined by US EPA (Table 6-1). If maximum off-property pollutant
concentrations for each pollutant are below these levels, then the project will not cause stgnificant

air quality impacts, thus it is proposed that no further modeling be conducted.

The maximum results from the AOI analysis will be presented in summary tables.

62 NAAQS AND CAAQS ANALYSIS

National Ambient Air Quality Standards/California Ambient Air Quality Standards analyses will be
presented in a summary table. For CO, NOx, SO2, and PM,;, the highest short term and highest

annual concentrations will be reported. For H2S, the maximum 1!-hour concentration over the five
years will be presented. Background concentrations will be added to yield the total concentration,

which will then be compared to the NAAQS and CAAQS.
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Table 6-1
Relevant Ambient Air Quality Standards and Significance Levels

_ Ambient Impact | PSD Significant  pSD Increments* (ug/m?)

Pollutant | Averaging CAAQS @ NAAQS @ Significance | Emission Rates™ | | qpeoy

Time Levels (ug ;mz} {tpy) ass ass

Carbon 8-hour 9.0 ppm 9.0 ppm 500 ™ 100

Monoxide (10,000 pg/m*) | (10,000 pg/m®)

1-hour 20 ppm 35 ppm 2,000
(23,000 pg/m*) | (40,000 ug/m°)
Nitrogen Annuat 0.053 ppm t 40 2.5 25
Dioxide ™ | 1 (100pgrm® |
1-hour 0.25 ppm
(470 pg/m’) ..
Sulfur Annual 0.03 ppm 1% 40 2 20
Dioxide (80 pg/m°)
24-hour 0.04 ppm 0.14 ppm 5 5 91
(105pg/m®) | (366pgim’) |
3-hour 0.5 ppm 25" 25 512
{1300 pg/m”)
1-hour 0.25 ppm
{655 pg/m°)
SIVED Annual 30 pg/m® © 50 ngim> PR 15 4 17
24-hour 50 pg/m- 150 pg/m’ 5 . 8 30
Ozone 1-hour 0.09 ppm 0.12 ppm See footnote 40 (of VOCs)
) (180 pgim®) | (235 pg/m’)

Hydrogen 1-hour 0.03 ppm 0.0043 ppm"”

Sulfide {42 pgim*) {6 ug/m®)

A California standards for ozaone as volatile organic compounds, carbon monoxide, sulfur diexidge (1-hour), nitrogen dioxide,
and PM10, are values that are not to be exceeded. The visibility standard is not to be equaled or exceeded.

B National standards, other than those for ozone and based on annual averages, are not to be exceeded more than once
a year. The ozone standard is attained when the expected number of days per calendar year with maximum hourly
average concentrations above the standard is equal to or less than one.

C Based on US EPA Guidance

D Nitrogen dioxide (NO2) is the compound regulated as a criteria pollutant; however, emissions are usually based on the
sum of all oxides of nitregen (NOx).

E Annual Geometric Mean

F Annual Arithmetic Mean

G Modeling is required for any net increase of 100 tons per year or mere of VOCs subject to PSD.

H Refer to discussion below

Provided for informational and comparative purposes only.

Blanks = Not applicable mm = miflimeters
CAAQS = California Ambient Air ppm = parts per million by volume, or
Quality Standard micromalaes of poliutant per mole of gas
NAAQS = National Ambient Air PM10 = particulate matter less than 10
Quuality Standard micrometers in diameter
pg/m3 = micrograms per cubic tpy = tans per year

meter
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An ambient impact significance level has not been developed for hydrogen sulfide by regulatory
agencies. To provide a modeling review procedure similar to other poltutants, Obsidian proposes the
use of 6 pg/m’ as the 1-hour significance level. This level is based upon the World Health
Organization odor threshold value of 7 ug/m’ or 5 ppb for 30 minutes (WHO, 1981). A power law
relationship referenced by Tumer {1970) was used to calculate a 1-hour odor threshold value based
upon the WHO level. The California Office of Environmental Health Hazard Assessment in 1999
formally adopted 30 ppb (42 pg/m®) as the acute reference exposure level and adopted in 2000 a
level of 8 ppb (10 pg/m’) as the chronic reference exposure level. The proposed significance level

is consistent with US EPA’s approach with the other criteria pollutants.

6.3 HEALTH RISK DATA DEVELOPMENT

ISCST3 will be used to determine the potential offsite concentrations of constituents emitted by the
Salton Sea 6 project with potential carcinogenic, chronic and acute effects. The ISCST3 modeling
analysis will be consistent with the modeling approach discussed above for the NAAQS/CAAQS
analysis with the exception that each source will be run with unit emissions. The ACE-2588 Model
will use the output from the ISCST3 analysis to determine the following:

1. Define the location of the maximum exposed individual (MEI) (i.e., the location where the
highest carcinogentc risk is predicted to occur);

2. Define the locations of the predicted maximum chronic non-carcinogenic health risk and the
maximum acute health risk; and

3. Identify the highest predicted carcinogenic risk, chronic risk and acute risk at the nearest
residence.
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ADDENDUM 1

Offset Identification and Cumulative Modeling Protocol

1. Offset Identification

Obsidian is proposing to use the hydrogen sulfide emissions from the J. M. Leathers Power Plant,
owned and operated by CalEnergy, as a source of hydrogen sulfide offsets. The Leathers Power Plant
has a permitted emission rate of 100 tons per year. Actual noncondensible hydrogen sulfide

emissions for the last three years have averaged approximately 71.1 tons per year.

2. Cumulative Modeling Protocol

Only one facility/project has been identified (after consultation with the Imperial County Air
Pollution Control District) as a source of cumulative impact. This project, CalEnergy’s Mineral
Recovery Facility, will emit PM,, sulfuric acid mist and VOC. Utilizing the same modeling
parameters used to assess the Salton Sea 6 Project, a cumulative review will be made of the Salton

Sea 6 Project and the Mineral Recovery Facility for PM;o emissions.



Table G-17 SOURCE PARAMETERS

ALL SOURCES CONTINUOUS
SOURCE ID SPLIT CONFIG STACK STACK STACK . STACK
UTM EAST  UTM NORTH  HEIGHT(FT) | DHAMETER (FY) | TEMPERATURE (°F) | VELOCITY (FPS)
CTA 627995 3670620 58 32 Varies 33
CTB 628006 3670608 58 12 Varies a3
CTC 625018 3670597 58 12 Varies 33
CTD 023030 3670585 58 3z Varies .33
CTE 628041 36573 58 32 Varies a3
CTF 023053 3670562 58 32 Varies 33
CTG 628065 3670550 58 32 Varies 33
CTH 028077 3670539 58 32 Varies 33
CTI 628088 3670527 58 32 Varies 33
CTI 628099 3670515 58 32 Varies 33
CTK 628250 3670605 58 32 Varies 33
CTL 628263 3670594 58 32 Varies 33
CTM 628274 3670582 58 32 Varies 33
CTN 628285 3670571 58 32 Varies 33
CTO 628297 3670559 58 32 Varies 33
Ccre 628309 3670547 58 32 Varies 33
CTQ 628321 3670536 58 i 3z Varies 33
CTR 628332 3670525 58 2 Varies 33
CTS 623344 3670513 58 32 Varies 33
CTT 628356 3670501 58 32 Varies kX]
Dilution Water Heater | 627858 I6T07TR 435 ) 213.1 Varics
Dilution Water Heater 2 627858 3670743 45 3 213.1 Varies
ALL SOURCES INTERMITTENT
e L STACK STACK STACK STACK
SOURCE D UTM EAST | UTM NORTH | HEIGHT (FT.) DIAMETER (FT.} | TEMPERATURE (°F)  VELOUITY (FPS)
480 V Diesel Generator 627827 3670540 40 .67 793 128
4160 v Diesel Generator 627952 3670669 G0 1.3 963 : 160
Diesel Fire Pump 627944 3670617 40 0.5 855 ; 128
Well Test Unit (PTU) 628017 3670789 50 8 226.7 40
Vent Tank (LP) 628005 1670796 G0 10 246 399
Vent Tank (SP) 628020 3670796 60 ' 10 298 338
Vent Tank (HPW) 628035 36707956 60 ; 10 3222 39.2
Vent Tank (HPE) 628050 3670796 60 10 3222 392
PTU (Well Flow Test Unit) 628081 3670789 50 9 226.7 487
BP inj 627680 3670811 37.92 6 226.7 43,7
Steam Blow (HP!) 627848 3670580 40 2.5 322 | 287
Steam Blow (HFP2) 627850 3670580 40 2.5 322 : 287
Steam Blow (SP1) 627447 3670580 40 2.5 299 195
Steam Blow {SP2) 627851 3670580 40 2.5 299 195
Steam Blow (LP1) 627846 3670580 40 3 246 3159
Steam Blow (ILP2) 627852 3670580 40 3 246 315.%




Table G-17 SOURCE PARAMETERS (Continued)

EQUIPMENT
- ©EQUIPMENT  EQUIPMENT
SQOURCE ID UTM EAST | UTM NORTIS : HEIGHT (FT.) DIAMETER (FT.}
SP Scrubber 627428 3670738 30 G
§P Scrubber 627828 3670725 | 30 6
I.P Scrubber 627838 3670738 30 G
L.P Scrubber G27THIR 3670725 30 6
1.P Crystallizer 627840 3670773 55 17
L.P Crystallizer 6277840 3670749 33 17
LP Crystallizer © 627840 3670713 55 17
L.P Crystallizer 627840 3o70089 55 17
HP Scrubber H27820 3670738 22 6
HP Scrubber 627820 3670725 22 6
AFT A 627858 3670773 60 17
AFTEB 627858 3670748 60 17
AFTC 627858 3670713 1] 17
AFTD 627852 IGTO6EY 60 17
SP Crystalhzer 627828 36707 3 17
5P Crystallizer 627828 3670749 35 17
5P Crystallizer - B278I8 3670713 35 : 17
SP Crystallizer 627828 3670689 35 ’ 17
Primary Clarifier 627888 3670762 34 ] 130
Primary Clarifier 627888 ' 3670701 34 130
Secondary Clarifier 627938 3670762 32 130
Secondary Clarifier 627938 360701 3z 130
Fire Water Tank 627938 3670610 40 36
Thickener 627870 3670800 10 35
Thickener 627956 3670B0G 10 35
High Pressure Demister 627839 3670620 22 : 6
High Pressure Demister 627859 3670026 22 6
Standard Pressure Demister 627839 3670608 30 6
Standard Pressurc Demister 627859 3670608 30 6
Low Pressure Demister 627839 1670597 30 6
Low Pressure Demister 027859 3670597 30 &
HCI Tank 627972 3670806 12 8
Floceulant Tank 627972 3670794 12 2
{Condensate Storage Tank 627873 3670631 24 26
Dihwion Water Heater 1 627458 3670778 45 16
Dilution Water Heater 2 627858 3670743 45 16
Emergency Relief Tank A 627986 | 3670759 45 17
Emergency Relief Tank B 027986 | 3nT0751 45 17
Emergency Relief Tank €~ 627986 3ay07In 45 17
Emergency Relief Tank 3 ;627986 3670702 45 17
Went Tank (L} { 628005 1670796 30 i6
Vent Tank {SP) G28020 3670796 30 16
Vent Tank (HPW) - b28035 3670796 30 16
Vent Tank (HFE) 622050 3670796 30 16
PTL (Well Flow Test Unit) 623081 3670789 I 30 14.5




Table G-17 SOURCE PARAMETERS (Continued)

BUILIMNG LIKE EQUIPMENT

SOURCE ID UTM EAST ~UTMNORTH  CORNER H’figiﬁ‘r‘:;:;)
HP Separaior 627264 1670371 SW 22
{horizontal} 627801 3670771 NW 22
12X48 FEET 627801 3670775 NE 2
627815 3670775 SE 2
1P Separator 627301 3670746 SW 22
{herizontal) 627801 3670750 NW 22
12X48 FEET 627815 1670750 NE 22
627815 3670746 SE 22
HP Separator 627801 1670711 SW 22
(horizontal) 627801 3670715 NW \ 22
1248 FEET 627815 3670715 NE i 22
627815 3670711 SE 22
HP Separator 627801 3670686 SW 22
(horizontal) 627801 1670690 NW )
12X48 FEET 627815 3670690 NE ; 2
627815 3670686 SE i 22
Turbine Pedestal 627838 3670550 sw 30
100X190 FEET 627838 3670577 NW 30
627915 3670577 NE 30
627915 3670550 SE . 30
H2S Abatement 628038 1670635 SW i 35
60X60 FEET 628038 3670653 NW 35
628056 3670653 NE | 3s
528056 3670635 SE ! 33

|

Fire Watcr Pump House 627939 3670619 SW ! 12
20X30 FEET 627942 3670622 NW 12
627949 3670616 NE 12
627946 3670613 SE 12
Filtcr Press Systern 627887 3670810 W _ 28
40X 180 FEET 627887 3670792 NW 28
627942 1670810 NE ! 28
627942 3670792 SE i 28




Table G-17 SOURCE PARAMETERS (Concluded)

BUILDINGS
ALILDING
b N £, Wy ;
BUILDING 1D {FM EAST | UTM NORTH CORNER HEIGHT (FT.)
Control 627775 3470598 5w 16
Building 627775 3470641 NW 16
627800 3670641 MNE 114]
627800 3670598 SE 16
PDC 628270 3670621 W i6
{by Cooling Tower) 628274 3670624 NW 16
628280 3670619 NE 16
62827V 3870615 SE 16
P 627866 3670600 W 16
{by NCG skid) 627866 3670609 Nw 16
627870 3670609 NE 16
627870 3670600 SE 16
PDC H27842 EL RN SW 16
by Sub Station} 627842 3670545 NW 16
627838 3670545 NE i6
627858 3670537 SE 16
FDC 627961 3670678 5w 16
{by Clarifler} 627961 3670687 NW 16
627976 3670687 NE 16
627976 3670678 SE 1]
CT-61014 0627683 3670619 5w 44
(excludes stacks) 627995 31570632 NW 44
628111 3670516 NE 44
628099 3670503 SE 44
CT-6101R 628238 3670603 23 44
{excludes stacks) 628251 IGT061R NW 44
628367 3670501 NE 44
628355 3670489 S5E 44
Benzene 628013 3670638 W 20
Abatement G283 3670653 NW 20
628029 3670653 NE 20
628029 3670638 SE 20
NCG (Ejector # 1) 627874 3670583 5w 20
Skid 627874 3670601 NW 20
627912 3670601 NLC 20
627912 3670583 SE 20
S8U6 FENCELINE
CORNER 1D UTAf EAST | UTM NORTH

LW 627630 3670455

NW 627631 3670890

NE 0628404 3670890

SE 628403 3670454

- AILUTM coordinates are in meters




Table G-17.1
STACK, BUILDING AND FENCELINE COORDINATES IN NADS3 AND NAD27

ALL SOURCES CONTINUOUS

SOURCE ID NADSE3 NAVD 88 NAD27 NGVD 29

Easting . Northing Elevaiion Easting Northing Elevation
CT A {OX) 627995 . 3670620 -228 628075 3670425 =230
CTB 628006 1670608 -228 62R0B6 3670413 =230
CTC 628018 3670597 -228 628098 3670402 =230
CTD 628030 3670585 -228 628110 3670390 =230
CTE 628041 3670573 -228 628121 3670378 «230
CTF 628053 3670562 -228 628133 3670367 =230
CTG 628065 3670550 -228 62R145 3670355 =230
CTH 628077 3670539 -228 628157 3670344 =230
CTI 628088 3670527 =228 628168 3670332 =230
CTIJ 628099 3670515 =228 628179 3670320 =230
CT K {OX) 628250 . 3670605 =228 628330 3670410 =230
CTL 628263 . 3670594 =228 628343 3670399 =230
CTM 628274 3570582 =228 628354 3670387 -230
CTN 628285 - 3670571 =228 628365 3670376 =230
cTo 628297 | 3670559 228 628377 3670364 230
cre 628309 | 3670547 -228 628389 3670352 -230
T 628321 ‘ 3670536 -228 628401 3670341 -230
CTR 628332 3670525 -228 628412 - 3670330 -230
CTS 628344 ‘ 3670513 -228 628424 | 3670318 -230
CTT 628356 3670501 ~228 628436 ¢ 3670306 -230
Dilution Water Heater | 627858 ‘ 3670778 =228 627938 - 3670583 -230
Dilution Water Heater 2 627858 3670743 -228 627938 | 3670548 -230)




Table G-17.1
STACK, BUILDING AND FENCELINE COORDINATES IN NADS3 AND NAD27 (Continued)

ALL SOURCES INTERMITTENT

SOURCE ID . NADSSY _ NAVDISS . NADZ? . ‘NGVD.%’
Fasting Northing Llevation | Fasting | Northing | Elevation
480 V Dicscl Generator 627827 367540 =228 627907 | 3670345 230
4160 V Dicscl Generator 627952 3670669 =228 628032 | 3670474 =230
Diescl Fire Pump 627944 3670617 -228 628024 | 3670422 230
O & M Exhaust } !
1 628003 3670841 228 628083 3670646 =230
2 623048 3670848 -228 628128 3670633 -230
3 027959 3670833 -228 628039 3670633 -23%
4 627913 3670825 =228 627994 - 3670630 =230
5 628092 3670856 2228 628172 3670661 -230
O & M Exhaust 2 i
1 627774 3670810 238 627854 3070615 =230
2 627774 3670723 238 027854 3670528 =230
3 623775 3470636 238 627855 3670441 =230
4 627775 3670549 -228 627855 . 3670354 =230
3 627RE0 3670810 -238 627960 . 3670615 =230
& 62780 3670724 -238 627900 . 3670529 -230
7 O27RE2 3670637 -228 627962 3670442 -230
] 627882 360551 -228 627962 36703506 =230
o 627986 3670811 -228 6280606 3670616 -230
1] H27986 3670725 228 628066 3670530 230
11 627988 3670638 =228 62068 3670443 -230
12 627988 3670552 <228 H2R068 3670357 230
High Pressure Steam Blow 1 627848 3670580 228 627928 3670385 -230
High Pressure Steam Blow | 627850 3670580 228 627930 3670383 2230
Standard Pressure Steam Blow | 627847 3670580 <228 627927 3670385 =230
Standard Pressure Steam Blow | 627851 IGT058D 228 627931 3670385 230
Low Pressure Steam Blow | 627846 3670580 228 627926 3670385 =230
Low Pressure Steam Blow | 627852 I6T0AE0 =228 527932 3670385 =230
Well Drill 1 627012 361933 =203 627052 3670738 -203
BP Injection Well 627680 36811 =224 627760 3670016 -22%
PAD R (OBI2) Injection Well 630021 3669976 215 630101 3069781 217
PAD P (OBI3) Injection Well 630021 3669345 214 (30101 3669150 26
PAD O {OBI1} Iyjection Well 029189 3668550 212 (252060 3668355 2214
CT Injection Well H2RITS IGT0811 225 628455 3670616 <228
Filier Cake | H2T894 3570825 =223 62797431 3670630 =230
12235 ft
Filter Cake 2 627934 3670825 -228 62801338 36706295 -230
12351t
Sulfur Cake 828048 3670663 -228 62312581, 3670468.23 -230
12x 351 |
BFTL 622081 3670789 -228 628161 1670594 =230
Truck Storage 260%37 m {Radon) 6827965 3670835 -228 628045 1670640 =230
Vent Tank ([.P} 628005 3670795 <228 622085 3670601 =230
Yent Tank (5P) 628020 ¢ 3670794 -228 628100 36704601 -230
Vent Tank (HPW) 622035 3670796 -228 628115 3670601 -230
Vem Tank (HPE) 628050 . 3670796 -228 628130 3670601 -233




Table G-17.1
STACK, BUILDING AND FENCELINE COORDINATES IN NADS3 AND NAD27 (Continued)

EQUIPMENT

SOURCE ID ‘ NADE3 ' NAVD 88 _ NAD27 . NCGVD 29
Easting | Northing Elevation | Fasting | Northing | Elevation

SP Scrubber 1 (27828 3670738 =228 627908 3670543 =230

SP Scrubber 2 027828 3670725 =228 627903 3670530 =230

LP Scrubber 627838 3670738 =228 627918 3670543 =230

LP Scrubber 2 627838 | 3670725 =228 627918 3670530 =230

LP Crystaltizer 1 027840 3670773 =228 627920 3670578 =230

LP Crystalfizer 2 627840 3670749 =228 627920 3670554 =230

LP Crystallizer 3 627841} 3670713 =228 627920 - 3670518 =230

LP Crystallizer 4 627840 3670689 =228 627920 3670494 =230

HP Scrubber 1 627820 3670738 =228 627900 3670543 =230

HP Scrubber 2 627820 3670725 =228 627900 3670530 230

AFT A 627858 3670773 -228 627938 3670578 230

AFTB 6278358 3670748 -228 627938 3670553 =230

AFTC 627858 3670713 <228 627938 3670518 -230

AFTD 627858 3670689 228 627938 3670494 =230

SP Crystaliizer 1 627328 3670773 228 627908 3670578 -230

SP Crystallizer 2 627828 3670749 <228 627508 3670554 =230

SP Crystallizer 3 627328 3670713 -228 627908 3670518 =230

SP Crystallizer 4 627828 3670689 =228 627908 3670494 =230

Primary Clarifier 1 027888 3670762 =228 627968 3670567 23

Primary Clarifier 2 627888 3670701 =228 627968 - 3670506 =230

Secondary Clarifier 1 627938 3670762 -228 028018 3670567 =230

Secondary Clarifier 2 627938 3670701 =228 528018 3670506 =230

Fire Water Tank 627938 3670610 =228 6528018 3670415 =230

Thickener 627870 3670800 -228 627950 | 3670605 -230

Thickener 627156 . 3670800 =228 628036 3670605 =230

High Pressure Demister 627839 | 3670626 =228 627919 3670431 =230

High Pressure [Demister 627859 | 3670626 =228 627939 3670431 =230

Standard Pressure Demister 627339 3670608 =228 627919 3670413 =230

Standard Pressure Demister 627859 3670608 =228 627939 © 3670413 =230

Low Pressure Demister 627339 3670597 =228 627919 3670402 =230

Low Pressure Demister 627859 . 3670597 =228 627939 3670402 =230

HCI Tank 627972 3670806 -228 628052 3670611 =230

Flocculant Tank 627972 3670794 <228 623052 3670599 =230

Condensate Storage Tank 627873 3670631 <228 627953 3670436 =230

Dilution Water |leater 1 627838 G778 =228 627938 3670583 =230

Dilution Water Heater 2 627858 3670743 =228 6279338 3670548 230

Emergency Relief Tank A 62986 3670759 =228 628066 3670564 =230

Emergency Relief Tank B 627986 I 3670751 =228 628066 3670556 =230

Emergency Relief Tank C 627986 3670710 =228 628066 3670515 =230

Emergency Relief Tank D 627986 3670702 =228 628066 3670507 =230

Vent Tank {(LF} 628005 | 3670796 =228 628085 3670601 =230

Vent Tank (SF) 628020 - 3670796 -228 628100 3670601 =230

Vent Tank {(HPW) 625035 3670796 -228 625115 3670601 -230

Vent Tank (HPE} 628050 3670796 228 628130 3670601 -230

PTU (Well Flow Test Unit} 628081 3670789 =228 628161 3670594 =230




Table G-17.1
STACK, BUILDING AND FENCELINE COORDINATES IN NADS3 AN} NAD27 (Continued)

BUILDNNG LIKE EQUIPMENT

SOURCE ID ‘ NADE3 . Ai’A Vi .88 o NAD27 . NGVD‘29
Easting . Northing Elevation | Fasting  Northing | Elevation
HP Separator | 627801 1 367077t 228 62788} 3670576 -230
(horizontal) 627801 3670775 228 627881 3670580 -230
12X48 FEET 627815 3670773 228 627595 3670580 -230
627513 367077 228 627895 3670576 =230
1IP Separator 2 627801 & 3670746 228 627881 | 3670551 =230
(horizontal) 627801 | 3670750 228 627851 3670555 -230
12X48 FEET 627815 3670750 <228 627895 3670555 -230
627815 3670746 <228 627895 3670551 =230
HP Separator 3 627801 3670711 =228 627881 3670516 -230
(horizontal) 627801 3670715 =228 627881 3670520 -230
12X48 FEET 627815 3670715 =228 627895 3670520 -230
627815 3670711 -228 627893 3670516 -23¢
HP Separator 4 627801 3670686 -228 627881 3670491 =230
(horizontal} 627801 3670690 -228 627881 3670495 =230
12X48 FEET 627815 3670690 -228 627895 3670495 -230
627815 3670686 -228 627895 - 3670491 -230
Turbine Pedestal 627838 3670550 -228 627918 3670355 =230
100X190 FEET 627838 3670577 -228 627918 3670382 -230
627913 3670577 -228 627995 3670382 -230
627915 3610550 -228 627995 3670355 -230
H2S Abatement 628038 3670635 -228 628118 3670440 =230
60X60 FEET 628038 3670653 -228 628118 3670458 =230
628036 3670653 -228 628136 3670458 =230
628056 3670035 -228 628136 3670440 =230
Fire Water Fump l{ouse 627939 3670619 <228 628019 3670424 =230
20X30 FEET 627942 . 3670622 228 628022 3670427 =230
627949 . 3570616 228 628029 3670421 -230
627946 : 3670013 -228 622026 3670418 -230
Filter Press System 627387 i 3670810 -228 627967 3670615 -230
40X 180 FEET 6273887 3670792 -228 627967 3670597 -230
627942 IGTO810 -228 628022 3670615 -230
627942 | 3670792 -228 628022 3670597 -230




Table G-17.1

STACK, BUILDING AND FENCELINE COORDINATES IN NADS3 AND NAD27 (Concluded)

BUILDINGS

BEILDING ID . NADB3Z _ NAVD 88 . NAD2T ‘ NGVD.BQ
Easting | Narthing Elevation Easting Northing Efevation

Controt 627775 3670398 =228 627855 3670403 =230

Building 627775 3670641 228 627855 3670446 =230

627800 3670641 228 627880 3670445 -230

627800 3670598 228 627880 3670403 =230

PDC 628270 3670621 228 628350 3670426 =230

(by Cooling Tower) 628274 3670624 228 628354 3670429 =230

628280 3670619 -228 628360 3670424 =230

628277 3670615 -228 628357 3670420 -230

PDC 627866 3670600 =228 627946 3670403 =230

{by NCG skid) 627866 3670609 =228 627946 3670414 =230

627870 3670609 =228 627950 3670414 =230

627870 3670600 =228 627950 3670403 =230

PDC 627842 3670537 2228 627922 3670342 =230

{by Sub Station) 627842 3670545 228 627922 3670350 =230

627858 3670545 228 627938 3670350 =230

627858 3670537 -228 627918 3670342 =230

FDC 627961 3670678 =228 62R041 3670483 =230

{by Clarifier) 627961 3670687 -228 628041 3670492 =230

627976 3670687 -228 628056 3670452 =230

627976 3670678 =228 628056 3670483 =230

CT-61071A 627983 3670619 -228 628063 3670424 =230

{excludes stacks) 627995 3670632 2228 628075 3670437 =230

628111 3670516 -228 628191 3670321 =230

628099 3670503 -228 028179 3670308 =230

CT-6101B 628238 3670603 228 628318 ' 3670408 =230

(excludes stacks) 628251 3670618 228 628331 . 3670423 =230

628367 3670501 228 028447 . 3670300 =230

628355 3670489 228 628435 © 36702594 =230

Benzene 628013 1 3670638 228 628093 | 3670443 =230

Abatement 628013 3670653 228 628093 ; 3670458 =230

628029 3670653 228 628109 - 3670438 =230

628029 3670638 228 628109 | 3670443 ~230

NCG (EBjector # 1) 627874 3070583 =228 627954 | 3670388 =230

Skid 627874 3670601 =228 627954 | 3670406 =230

627912 3670601 =228 627092 3670406 -230

627912 3670583 228 627992 | 3670388 -230

S50/6 FENCELINE

CORNER ID ‘ NADS3 _ .‘\i’A 421 .88 ‘ NAIDZ? . NGVD_29
Euasting Northing Elevaition Losting - Nordhing | Elevation

SW 627630 3670455 228 627710 ¢ 3670260 -230

NW 627631 3670890 2228 627711 3670695 =230

NE 628404 3670890 228 628484 IGTO6SS =230

SE 6528403 3670454 228 628483 3670259 -230

- All UTM coordinates are in METERS.

- All elevations are in FEET.




TABLE G-18 CONSTRUCTION SCREENING REVIEW

Because of the size of the output files, a deseription of the runs/groupings 14 given. The output files can be found on the Modeling CD.

The following source and groups were Teviewed with actual emissions.

For Pargiculate Marter- 24 Hour/Annual

For Particulate Matter- 24 Hour/Annual {Continued)

Source # Source Group Sources Included Source # | Source Group | Sources Included
1 Fugitive Dust 31 Croup 4b 1-3,4.6,13 plus BP IN}
2 Wind 32 Group 3 1-3,7,8,13 plus PTU
3 Combustion Exhaust 33 Group 5a 1-3,7,8,13 plus CT INT
(4 identical sources} | 34 Group 5h 1-3,7.813 plus BP IN}
4 Wellpad I ' 35 Group 6 1-3.9.14.11 plus PTU
5 Wellpad ¥ 36 Group Ha 1-3,9,10,11 plus INJ O
6 Wellpad J 37 Group 6b 1-3,9,10,11 plus INT P
7 Wellpad 32 Group 6c 1-3,9.10,11 phus INJ R
3 Wellpad L 3B Group 7 1-3,7,12,13 plus PTU
o Wellpad R 44 Group 7a 1-3.7.12.13 phus CT INJ
10 Wellpad P 41 Group 7b 1-3,7,12,13 plus BP INJ
11 Welipad & 42 Group 8 1-3,5,0,13 plus PTU
12 CT Weli 43 Group 8a 1-3,5,6,13 plus CT INJ
13 BI* Welt 44 Group 8b . 1-3,5,6,13 plus BP INJ
14 INJ BP 45 {iroup ¢ 1-3,4,7.8 plus PTU
15 INICT 46 Group9a | 1-34,7.8 plus CT INJ
16 NIO i 47 Group 9b ' 1-3,4,7.8 phus BP INJ
17 NI P i 48 Group 10 | 1-6 plus PTU
18 INIR 49 Group 10a 1-6 plus CT INJ
19 PTU 50 Group 10b 1-6 ptus BP INJ
20 Group 1 1-3,3,6,12 plus PTU 51 Group 11 14,1213 plus PTU
21 Group la 1-3,5,6,12 phus CT INJ 52 Group |la 1-4,12,13 plug CT INJ
22 Group 1b 1-3,5,6,12 plus BP INJ 53 Group 11b 14,12,13 plus BP INJ
23 Group 2 1-3,6,12,13 plus PTU 54 Group 12 1-3.6.7,13 plus PTU
24 Group 2a 1-3,6,12,12 plus CT INJ 53 Group 12a 1-3,6,7.13 plus CT INJ
25 Grroup 2b 1-3,6,12,13 plus BP INJ 56 Group 12b 1-3,6,7,13 plus BP INJ
20 Group 3 1-3,4,7,13 plus FTU 57 Alt Fugitive Dust 142
27 Group 3a 1-3,4.7,13 plus CT IN) 58 3 High Welis 4.7.%
28 Group 3b 1-3,4,7,13 plus BP INJ 59 All Wells 4-13
29 Group 4 1-3,4,6,13 plus FTU 60 All Inj 12-18
30 Group 4a 1-3,4,6,13 plus CT INJ 61 All Inj+PTU 12-19
For NOx- 1 Hour For H2S- 1 Hour
Sowrce # : Sotree Group Sources Included Source ¥ Source Group Sowrces Included
t Combustion Exhaust l NI EBP
2 (4 1dentical sources) 2 MNICT
3 Wellpad | 3 WNIO
4 Wellpad N 4 NP
5 Wellpad J 5 N R
[ Wellpad C 6 PTU
7 Wellpad L
% Wellpad R
9 Wellpad P
10 Wellpad O
t CT Well
12 BP Well
t3 Group | 3.5.6,12
14 Group 2 3161213
15 Group 3 347,13
11} Group 4 3,4,6,13
7 Group 5 37813
13 Crroup 6 3478




TABLE G-19 OPERATIONS SCREENING REVIEW

SCREENT
Cooling Tower

Annual Average input file Impact
183 MW Ratc pmisec height ft temp £ velocity fps diameter ft g3
CT (1-20) Point 100000 5% 81.4 331 32 13.69
Annual Average input file
175 MW Bate pmisec height temp F velocity fps diameter ft
CT (i-20) Paint 1 000 58 804 33.1 32 14.85
Winter mput fite
185 MW Rate pmisec heighe temp F velocity fps diameter i
CT (i-20) Puinl | OG0 53 74.0 33.1 32 32.47
Winter input file
175 MW Rare gmisec height ft temp F velocity fps diameter 1t 3247
CT(1-20 Puint 1.00000 58 726 32,1 32
DW Heaters
Annual Averape input file impact
183 MW Rate gm/sec height &t temp F velocity fps diameter ft ug/m3
D'W Heater 182 Puint Lo 45 2131 318 3 12.63
Annual Average rput file
175 MW Rate pm/sec height ft temp F velocity fps diameter ft
W Heater 182 I’oint 1.06 45 13.] 305 3 ]4.06
Winter input file
185 MW Rate pm/sec height ft temp F velocity fps diameter fit
DW Heater 18:2 Point i.0 45 213.1 319 ¥ 12.63
Winter input file
173 MW Rate gm/sec height f temp F velogity fps diameter ft
DWW Eleater 182 Paint 1.07 45 213.1 30.2 3 14,17
Temporary
|EYPASS-Cooling Tower
Annual Average input file Impact
183 MW Rate gm/sec height temp F velocity fps diameter ft ugfm3
CT{1-20 Point 100000 53 73.4 331 32 3247
Annual Average input file
175 MW Rate pm'sec height it temp F velocity fps diameter ft
CT(1-20) Point 1.00000 58 728 33.1 32 32.47
Winter input file
135 MW Rate sm/sec height it temp F velocity fps diameter fi
CT {1209 Point {00000 53 64,7 33.1 12 32.4%
Winter input file
175 MW Rale gmfsec height | temp F velacity fps diameter fi
CT{1-20} Point 100000 58 63,7 33.1 12 3248
|E¥rass-vent tank LP
Annuval Average input file Impact
185 MW Rate gmsec height f temp F velocity fps diameter it ug/m3
Vent Tank LI Foint 1.0 &0 246.1 1.4 10 2008
Annual Average input file
i75 MW Rate gm/sec height ft temp F velogity s diameter i
Vent Tank LP Foint 0.98 60 246,1 7.3 10 2.084
Winter input file
135 MW Rate gm/sec height ft temp P velncity fps diameter {
Vent Tank LP Foint 1.0 G 246.1 1.4 10 2008
Winter input file
175 MW Rate pm/sec height ft temp F velocity fps diameter ft
Vent Tank LP Point 0.575 60 246.1 T6.4 10 2.104
[6YPASS-Vent Tank 5P
Anhual Averape input file Impact
153 MW Rate pm/sec height ft temp F vetocity fps diameter fi ugim3
Vent Tank SP Foint 1.0 60 208.9 £8.9 10 2,067
Annwal Averape input file
175 MW Rate pm/ses heipht ft temp F velocity fps diameter fi
Vent Tank SP Foint 0037 60} 2089 £5.5 10 2.09
Winter input file
185 MW Rate gmésec heipht f temp F velocity fps diameter fi
Vent Tank SP Foint 1.0 6) 203.9 68,9 1} 2.067
Winter input file
175 MW Rate gmisec height temp F velocity fps diameter fit
Yent Tank SP Foint 0,547 60 203.9 64,7 1) 2.165




SCREENING REVIEW (CONTINUED)

COMMISSIONING

Scenativ #1 ISC REVIEW wi_!illAutua} Rates

¥TLP input file
Rate prsec height A temp ¥ velocity fps diameter ft
VTLPA Point 0037 60 236.1 37 10
VTLPB Point 0.0743 B0 246.1 11.4 10
VT LPC Point 0111 G 246.1 17.] 10
VT LPD Point 0149 60 246.1 228 10
VTLIE Foint 0.186 50 246.1 285 10
¥TLFF Puint 0223 60 246.1 4.2 10
VTLPG Point 0.28 60 246.1 59 10
VTLPH Point 0.297 ] 246.1 456 1o
VTLFI Point 0.334 GO 246.1 33 10
V' LPJ] Foint 0.531 & 246.1 2.5 10
VTSP input fle
Rate gm/sec height temp F velowity fps diameter £
VT SPA Point 0.1y &0 2598.9 48 g
VT SPB Point 0.233 60 2989 2.6 1%
VT SPC Paint 0.358 1) 298.9 14.5 10
VYT SPD Point 0.477 60 2089 193 o
VTSPE FPoimt 0.596 60 985 24 10
VT S5PF Paint 0.7i3 &l 2989 285 10
YTEPG Point N.834 &0 2939 338 10
VT SPH Point 0,953 60 298.9 kER 10
VT 5FT Point 1407 60 298.9 434 10
YT SPJ Point 1.7 1] 2089 659 10
W¥THF input file
Rate gm/sec height ft temp F velocity fps diameter ft
VTHPA Point 0763 60 3222 .6 10
VTUPB Point .53 60 3222 11.2 10
VTHPC Point .29 &0 3222 16.8 10
VTHPD Point 3.08 60 3222 224 10
VTHFE Point 3.32 60 322.2 28 10
VT HFF Peoint 4.58 GO 3222 336 10
VT HFG Poinl 3.35 &0 1222 352 10
VTHPH Point 6.11 L] 3222 44.8 10
¥T HPL Point 687 &0 22z 0.4 10
VT HPJ Point 10.9 o0 322 2 10
1 HOUR- VT LP
File Average Group Conge. East(X) North(¥) | Time
screenvilp?s. USF 1-HR, VTILP)A 490521 628200 IGTQT0 ¢ BE0]25E)
1-HR VTILP)B 1.52883 628454 3670695 35092816
I-HR. VTILP)C 1.51379 628180 IBFORTD B5071016
I-HR YTILPD 1.62716 627130 3670930 $3061217
I-HR ¥T(LP)E 1.63563 627130 JG70930 95061217
t-HR YT{LPF 1.60007 27100 3670990 D3081516
1-HR ¥TLP)G 1.56306 627100 3670990 5081516
1-HR VTILFH 151232 627100 3670950 95081516
1-HR VI{LFU 1.47472 627100 3670090 23081516
i i-HE VILPY 139529 627130 36709460 ' Ban72ol4
screenvilp%6.USF - 1-HR VT(LEA 4.70496 637100 3670900 Q6092501
I-HE ! VI(LP)R 1.6%592 627753.75 670746 B6051422
I-HR I VTLPYC 178502 62775375 3670746 S6081422
I-HR ¥1LPD 1.64939 627753.75 JGT0T46 96081422
I-HR VT(LE}E 146851 627100 3670990 BE070917
: T-HR. VTILPF 151796 627100 3670990 SE0R1423
1-HR . VTILPYS 1.58343 627100 3670090 26081423
1-HR. VT{LPH 1.6219 627100 3670950 9605091
! 1-HR | YT{LPMI 168124 627100 1670990 GO0 G
: I-HR | VTILPW 1.74802 627100 361000 56081422
screenvilps7 USF L-FIR ' VTILMA 45219 627100 3670960 97060301
I-HR VT({LP}B 1.58559 627786.06 3670853 D708 13
I-FiR YT{LRIC 157329 G2I%484 3670695 97061310
I-HR VILRD t.61802 627100 I6T70900 97TITLE
i I-HR VT{LFE 1.65429 £27100 3670900 97071718
! 1-HE R YTILPF 1.60796 627130 3670930 Rl ]
1-HR ! YTILPWG 168247 627130 3670930 OT0R0823
1-HR : YTiLPEI 1.7168 627100 3670930 F70R0E23
I-HR : VTiLF)L 171914 627100 3670930 7080823
I-HR YT{LP)} 155920 537070 3670930 F70R0823
screcnvilpS8. USF t-HE VTiLMA 4.83739 627100 I6F0H60 BEOT1606
I-HR YTiLMEB 1.5746% 62R484 3670695 GE062516
' I-HE . VILPIC 1.509% 628484 IGTO6E05 9R05261%
: 1-HR ' YT{LPID 14619 62773375 3670746 93090314
: I-HE 1 YILPE 1.40336 628484 3670695 9R0G1612
1-HR ! VT{LFF 1.37352 625434 36706595 08061612
1-HR VTLPYG 1.33555 628454 1670855 QROGIG12
I-HR VTILP)HL 1.3201 625450 36TORAC 98061614
I-HR VE(LEY 1.30685 628630 3670960 SB030614
I-HR i VILEN 143991 627130 JET0960 BEOVIRES
screenvitip9s UISF 1-HE | VT(LPA 483646 627130 3670930 G9082001]
I-HR ' YI(LP)B 1.53349 628540 JGTOTS0 9302510
1-HRk VT(LEIC 155370 G27TE606 3670853 Go072711
1-HR VIELFD 14883 - 428484 IOT0655 SOOAI0I0
I HR VT(LPJE T.43583 627100 67090 Qo073
E-FIF; i VTILP)F 149163 623484 TGN 50042813
I-HR i YT(LPG 1.32504 G244%4 3670695 99042813
I-11R : Y¥TiLIEI 1.35662 623484 I6T06ST Y9503 |7
I-HR V(LR 1.56628 628484 3670693 99050317
i 1-HR VT{LPY 1.33557 628630 3670720 S0050317




SCREENING REVIEW (CONTINUED}
IHOUR - VI8P

File Average Group Conc. Fas{X} ~  MNorhY) Time
sereenylspS5.LSF 1-HR. VT(5F)A 46528 627100 36T Q5082423
1-HR VT(EPB 4.89576 628484 167069F 5061515
1-HR VTSRO 434342 628484 ! 16T06T 93061515
1-HR VT(SFD 494251 5627130 | 367093 5061217
1-HE VT{3MIE 4.94145 627130 3670930 93061217
1-HR VT(SFF 481256 527100 | I6HTAOH) Qi081316
1-HE VT(SPG 475983 627100 | G709 93081518
1-HR VTISPH 4.61662 627100 IGTO9) Q5081316
1-HE VTSP 439037 527100 1670990 95081516
1-HE VT{SPW 4.07124 627100 3870990 9507014
screenvisp%e.USE 1-HR YTISF)A 4.704%6 627130 | 3670930 26080302
1-HR VT(SPB 512487 62775375 | ELlrE 26090919
1-HR : VTSP 5322 62775375 I6TOTAG 26081422
{-HE YT{SPYD v 493411 62778375 3870746 D6081422
I-HR VISME T 445703 G27100 3670090 Q6070917
1-HR VTSP 4740534 627100 3570950 B5081423
I-HR VI{SMG 4954 H2T100 3670090 6081423
1-HR Y¥TiSPH 5.06208 627100 3670950 SENR1423
I-HR VISP 512879 627100 3670090 S6000019
1-HR i VIS 529952 627100 3671000 96081422
screenvtsp?7.USF 1-HR VTiSPA 477325 627130 3670930 Si090922
1-HR YTiSMB 494416 628484 AGT0655 97061310
1-HR YT{3PIC 512694 623434 36708593 061310
1-HR VT(SPID 4.9249 627130 AGT0I30 G7082615
1-HR ¥T(SP)E 4.54552 627130 3670930 GT0R2615
1-HR VT(SPF 513173 627130 3670930 SI080823
1-HE YI(SPG - 53s8]0] 627130 3670930 Y7080823
1-HR VT(SPH 547473 627130 3670930 97080823
1-HR VTS 54751 627130 A6T0930 97080823
1-HR VT8I 4.80334 627100 IHT03I0 97080823
sereetvisp?3.USF I-HR ¥T(SP)A 471285 627100 3670930 98080123
1-HR VT(SPIB 5.0026 628484 3670695 SEIO0314
I-HR YT(SPIC 474026 625494 2670695 93052615
I-HR VT(SPID 45018 623434 3670695 9E0616)2
1-HR VT{SFIE 438289 G28434 3670695 9061612
1-HR VT(SFF 440827 628484 3670695 98061612
1-HR YT{SPG 428179 6525484 3670695 © 9BOSIGI2
1-HR : VT{SP}H 4.28533 G2RE00 3670930 98030614
1R : VT{SP)I 423717 GRG0 2670930 T 9DB03G514
1-HE VT{SF 4. 19485 627130 3670960 98071813
screenyvisp9<. USF 1-HR YT{SP)A 4.64296 627130 3670930 - 9902305
1-HR VT(SP)B P 354067 528540 160750 93012510
1-HR VT(SEWC I $.0836 £27786.06 I6TORS3 99072711
1-HR YT{5PID i 472329 B23484 A6T0G95 99033020
1-HR VT{SFE | 466257 52B484 3670695 9502051 4
1-HE YTiSEW 4. 873596 628484 1670695 99042813
1-HR VTiSEG . 494694 67R484 L 99042813
1-HE VTi{SPH 504614 628484 1670605 99050317
1-HR VTSPt 505501 £1R484 670695 93050317
1-HR VTS | 438608 £2E660 3670720 95050317
I HOUR - VT HP
File Average Group Cung. East{X} North(¥} Time
sereenvthpls USF 1-HR A 5049575 H2R4B4 3670695 95062910
1-HE B 2417844 5284354 I6TOGOS 93061515
1-HR C 49,2737 621130 3670960 95073516
1-HE D 45.5536 627130 1670930 93071113
1-HR E 4710633 627100 3670590 95081516
1-HR F 46.83042 627100 1670990 O3081516
1-HE o3 4476373 627100 3870590 95081516
1-HR H 4175487 6271040 367050 93081516
1-HE § 2008814 628690 1670870 93062913
1-HR 1 4053626 H2T100 3570990 95072514
I-HE VT{HF}A 25,1213 £23600 3670930 93012608
1-HR VTHPE 2652434 628484 IGTOLSS 95061515
1-HE YT{HF}C 24,8285 627130 3670960 93072916
1-HR. YTIHFID 2489312 627130 3670930 95061217
I-HE . VT{HPFE 2391542 627100 3870500 95081516
1-HR ' YT(HPW 2374557 £27100 3670990 95081516
I-HE VTIHMG 2266864 627100 3670000 9081516
1-HR i Y ITHIMH 2i.t1903 H27100 367055 95081516
1-HE i VYTiHFI I0.54838 GRG0 . ISTORTO 9306203
1-HR ¥(FIFY 20,5371 627100 IGTO99D 95072514
1-HE VT{HP}A2 257087 623484 3670693 93062910
-1 VT{1IP)EZ 27.3541 62284 IETOESS G5061515
1-HR VT{HPC2 o 144457 627130 3670960 foe3072916
1-HE YTIHPID? 2471526 G270 3670930 23071113
1-HE YTIHMEZ : 2319084 627100 ELEGEH . 930E1516
1-HR YIHP)F2 | 2I0B4B5 . 627100 IGTODH) SR0RI5T6
1-HR i YTIHFG? [ A v 1] 36T09%0 3081516
1-HR ! VEEIPEIZ i 2069364 GRE60 3670340 aR063513
1-HR. ' YT{HPHZ Po2045019 628720 3670870 93062513

1-HR. VTIHP)2 20.29905 627100 | 3670990 95072914




SCREENING REVIEW (CONTINUED)
T HOUR - VT HP

File Average Group Cone. East(X) :  MNorth(¥) . Ting
sereenythp®6. USF 1-HR A 3160023 523454 3670695 Q6081615
1-MI1 B 31.27%6 523444 3570655 SHORIGTS
1-HR. < 47 6331 GI5454 IGTO6RS Q6080314
1-HK D 4463514 627100 3870900 96071316
1-HR E 47 43029 HI71400 670090 DE0E1423
1-111 F 4987397 827100 3&70990 S60E1423
1-HR. G 08173 527100 367000 DE051423
1-HR H 31.06084 627100 3671000 B6050219
1-HR I 3166536 627100 1671000 D60%091%
1-HR } 3067075 627100 IETI000 96081422
1-HR VT(HP)A 2527554 623434 1670693 96081613
1-HE. VTP 25.3959 G28454 367695 6081615
1-HR VTHFK 24,3634 62775375 1670748 96081422
I-HR VT{HPID 2236386 2752206 3671011.25 2e070211
1-HR VT{HF}E 2412781 627100 3670090 96051423
1-HR VIHPIF i 2534672 627100 3670990 96081423
1-HR VTHMG i 2580137 627100 38T0990 96081423
1-HR VT{HP)H T 26069593 527100 I&TLO0 Q6000219
1-HR VT(HEH 26,3931 627100 3870950 96090919
1-HR YT{HP)) 2606827 27100 JET1000 96081422
1-HR : VTHP)AZ 26.32429 628484 ! 3670695 96081613
1-HR VI{HMB2 23,6837 6ZH4R4 3870655 F60RIG1S
1-HR ' VT(HFPKC 2 2410954 | 6ZTT52.06 ' 36078675 Q6081422
I-HR VT(HPID?2 2228347 | 627100 3670900 96071316
1-HR . YT{HP)E2 2330245 | 627100 IGTODA0 Q6081423
1-11R VT{HPIF2 2452725 : 627100 3670950 96081423
1-HR VT(HPIG2 5554 627100 3570950 Q6081423
1-HR VT{HP)H2 2499092 1 27100 3671000 96090019
1-HR VI HENZ 2530848 | 627100 : 3671000 96090219
1-HR VT{HP})J2 2460248 62710 3671000 96081422
File Average Group Cong. © o Fast{X)y - Norh(Y) Time
screenvthpd7.USF 1-HR A 3479485 1+ 628420 | 3670870 97010308
1-HR, B 3411HY 628424 : 3670655 97061310
1-HR C 49.94057 628484 | 3670695 97022714
1-HR D 50.43509 627130 34670930 970E2615
1-HR E i 3h2T612 627130 | 3670930 STOROR23
1-HR F | 55.96862 627130 3670930 970EDE23
1-HR. : G : A6.33735 627130 3670930 97030823
1-HR ! H | 564385 627130 3670930 970B0E23
1-HR i 1 ' 34,5021 ] 62113 3670930 STOBOR23
1-HR ! ] P 4685609 628720 3670660 97061311
1-HR. YT{HF}A 28.6475% 523420 3670870 97010308
1-HR VTHP)R 271354 62R4%4 IGT0655 97061310
1-HR. VT HMC 2493845 628484 36708595 97022714
1-HR VI(HPID 2529334 627130 IETOIIG 97082615
1-HR VT{HPFE 2673209 G276 3670930 97080823
1-HR VTP 28.07754 627130 IET0930 97080823
1-HR VTHPMG 2854542 627130 3670930 9TOR0R23
1-HR VT{HPIH 2R.25T72 627130 3570930 ST0R0823
1-HR VT{HE) 27.46211 627130 3670930 97080823
1-HR VT(1FPN 23 43086 628720 . IETOBED 97081311
1-HR VT{HFIAZ I8 15143 G23480 3670900 97010308
1-HR VT(HIMB2 2711653 62R4%4 | IGT0655 97022714
1-HR. VTHP)C2 v 2531954 628484 3670695 97021714
1-HR YVI{HPID? . 2516175 627130 . 36TO9I0 7082615
1-HR. VT(HP}E2 : 2652312 6271 - 3670930 Y7080823
1-HR VTiHP)F2 | 27 EO108 627130 i 3670930 Q7080523
1-HR YT(HP)G2 , 2841197 627130 3670030 97080823
1-HR VT{HPIH2 i ZHIBOTE 627130 | 3670030 57080823
1-HR VT(HP)I2 i X7.4400] 627130 3670030 O70B0E23
|-HR. VT{HPN2 | 2343872 6287501 IGTO6E0 9706131




SCREENING REVIEW (CONTINUED)

1 HOUR - VT HP

File Average Group Cong. East(X) Norh{Y} Time
sereenvilhpS8. USF 1-HE M 50,1259%4 528484 ELYY QE062516
1-HR B 5261331 628484 3670695 G3060315
1-1TR C 4923608 015454 3670695 SEDG1612
1-HE D 4961241 628484 3670695 Q3061612
1-HR . E 46.91661 623434 36T0GS5 SRNG616TZ
1-HR ! F 4437337 628540 3670600 oB061211
1-HR G 44.94582 628630 IGTOGAM0 SRO30614
1-HR i H 4450115 624630 3670930 SBO30614
I-HR i 1 4466568 628720 3670550 SR30614
1-HR : J 41 81871 62700 IGTOFI0 SROTIATS
I-BR | VTHMA 2500551 623484 3670655 QROG2516
1-HR H VT{HF)B 26.07423 62RIRS 3670605 GROE03I15
I-HR i VTP 2405178 G28484 IGTO655 2RO61612
1-HR ) YT{RFID 24,4763 623434 3670695 GROE1612
I-HR ¥T{HP)E 2336647 6218484 IGTOES5 2BO61612
-1k VT(HPF 2242244 623570 367000 FE0I06T4
1-HR YT{G 2244941 G23630 3670930 28030614
1R VT{HFH 2243448 ¢ 628660 3670960 o3030614
1-HR VT{HF)I 223522 1 628720 3670990 98030614
-1 VT(HP)] 2096576 | 627130 3670960 98071813
I-HR VT(HIMAZ 2512433 | 628484 3570695 28062316
1-HR VT{HP)B2 2654908 ° 623434 3670695 GROG0315
1-HR YT{HE)C2 2518431 628434 3670695 2R061612
1-HR VT(HP D2 2314591 628444 36T0605 QBOGE1612
1-RR VT(HPJE2 2355014 | 628484 3570695 ORDEIG]2
1-HR YT(HP)F2 2230305 [ 628600 3870900 93030614
1-11R VT{HPH32 22,4564 623510 3570930 GHO30614
1-HR VI{HPIHZ 1243759 628690 ISTOSG 93030614
1-HR VYT({HP)I2 2231349 628720 3670990 93030614
1-HR VT(HPW2 20.B6706 627100 3670990 GR0T1513
File Average Group Cone. EastX) North(¥) Time
screenvikp99,USF I-HR. A 4920968 623484 3670695 9505251%
1-HR B 52.729 623484 3670695 09050815
I-HR C 53.35577 6234384 3670655 99042816
1-HR D 4900176 628484 36706495 290620914
I-HR E 50.76434 G23484 3670655 95542813
1-HR F 51.00308 628484 3670605 090650317
I-HR G 51.12279 623484 3670655 9050317
1-HR H 4991027 628484 3670655 99050317
I-HR I 47.8021 623484 36706595 950317
1-HR J 4300801 62R650 3670720 GY050317
I-HR VT(HMA 24.55008 628484 | 3670653 99062519
1.HR VT{HP)B 26.55032 H2RAE4 | 3670693 GH0S0R13
I-HR VT{HFC 2599083 629484 ! 3670695 99042816
1-HR VT{HFID 24.4725] 622434 3670695 Le020914
I-HR VT{HFE 2352628 622484 3670695 99042813
1-ETR VT(HPWF 2530719 628434 3670895 99050317
I-HR VI{HPCG 2600347 28484 3670695 GR0503 17
1-HE VT{HFH 2552342 623484 I6MI6IS 99050317
1-HR VT(HF)I 24 5787 828484 3670695 90050317
1-HK YT(HPY 2258487 H2RG50 3670720 oo030317
1-HR i VT{HF)A2 2465059 625484 3670695 Q9062515
1-HE | YT{HFIB2 26,6297 62454 IHT069F Qo281 5
I-HR | VT(HPC2 2736405 6284584 3670695 042816
1-HE i VT{HP)D2 24,5514 628484 3670693 Se042816
1-HR YT{HME2 2523856 G28454 3670695 95042213
1-HR YT{HP)F2 2519587 62R454 3670695 SR050317
1-HR YT(HPIG2 2511882 628484 3670695 95050317
1-HE YT(HPJH2 24 38684 628454 3670695 90050317
1-HR VT(HPH2 2344855 628570 BTG 99050317
1-1[R VT{HF)2 2255676 G2E720 IGTOHI20 95050317
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TABLE G-21 CONSTRUCTION PM10 IMPACTS

24 HOUR
File Average {iroup Conc. Liast{X) North(Y) Time

PM10 short_95 OTHER.USF 24-HR ALL 65.98926 6284835 30704915 | 93122524
¢ 24-HR ALLEXHST 2.39338 ! 627755.44 3I0T0703.5 | 95011024

24-HR ALLWELLS 427179 ' 628000 3669940 95061624

24-HR ALLFUGTV 61.69156 62B4R3.69 367054975 1 95121024

24-HR WELLPADI 3.52275 S27100 3670900 ¢ 95010524

24-HR INIBP 4148235 627100 3670930 95081124

24-HR FUGVDUST | 44.86125 62833531 3670695 95110224

24-HR WIND " 2296326 628483.88 3670666 95112224

24-HR WELLPADC 2.68532 627580 36704350 85081124

24-HR WELLPADL 427179 623000 3669940 ;. 95061624

PMI0 short_96 OTHER.USF 24-HR ALL . 6306124 028483.69 | 3670578.75 | 96110424
24-HR ALLEXHST ; 29576 62775544 | 36707035 | 96081324

24-HR ~ ALLWELLS 4.42529 627047 3670845 96083024

24-HR ALLFUGTV 57.55825 623483.62 36705205 96110424

24-HR WELLPADI 3.58572 627047 3670845 96023024

24-HR INJBP 36.89103 627130 3670990 96080124

24-HR FUGYDUST 43.39830 628304.62 | 3670259.25 | 96100824

24-HR WIND 18.76528 62848381 : 3670607.75 | 96010624

24.HR WELLPADC 2.27939 627550 3670540 06071424

24-HR WELLFADL 4.15964 628030 3670000 96041724

PM10 short 97 OTHER.USF 24-HR ALL 71.73156 623424 5 3670695 97110624
24-HR, ALLEXHST 2.42447 628330 3670240 97022424

24-1R ALLWELLS 4009538 627910 3669670 97022424

24-HR ALLFUGTY 70.20847 6284245 3670695 97110624

24-HR WELLPADI 312123 627070 3670845 1 97040824

24-HR, INJBP 332242 628420 3670840 . 97062324

24-HR FUGVDUST 55.64186 a27710.5 3670492 97011024

24-HR WIND ¢ 2234502 628483.09 | 367054975 97110424

24-HR WELLPADC 2.29901 627880 3670090 97022424

34-HR. . WELLPADL 4.07797 628030 3669970 97052424

PM10 short_98 OTHER.USF @ 24-HR ALL 57.9473 628483 .88 3670637 © 98111324
i 24-HR ALLEXIIST 3.10599 62775544 36707035 98022324

24-HR ALLWELLS 5.3282 627070 3670845 98082324

24-HR ALLFUGTV 55.43135 628483.88 3670637 08111324

24-HR WELLPADI 4.11693 626980 3670870 98071924

24-HR INJBF 3982476 628484 i 3670695 92101524

24-HR FUGVDUST 4034291 628483.88 | 3670637 O8111324

24-HR WIND 20,7935 628483.69 . 3670578.75 | 98012324

24-HR WELLPADC 2310M 627580 3670540 08071924

24-HR WELLPADL 4.65218 628120 3669940 98101524

PMI110 short 9% OTHER.USF 24-HR ALL 48.33649 G2R008. 3t 3670695 99011124
24-HR ALLEXFST 2.56144 ' 627910 3670210 99021124

24-HR ALLWELLS 540055 628000 3669970 90033124

24-HR ° ALLIUGTV ¢ 47.74699 628305.62 3670695 90011824

24-1IR WELLPADI 3.25974 626980 3670870 09070724

24-HR INJBP 39.96735 628240 3670810 99033124

24-HR FUGYVDUST 41.02132 628305.62 3670695 99011824

24-HR, WIND 18.53782 02848369  3670578.75 | 99112524

24-HHIR . WELLPADC 2.55348 627520 3670570 99072724

. 24-HR WELLPADL | 549055 | 528000 3669970 99033124

Concentrations are in micrograms per cubic meter




TABLE G-21 CONSTRUCTION PM10 IMPACTS (Continued)

ANNUAL
File Average Group Conc. East{ X} North{Y} | Time
PM10 long_ 95 OTHER.USF | ANNUAL ALL 14.94663 628483.62 ° 3670520.5 i 1 YRS
ANNUAL | ALLEXHST 0.22597 6280975 3670695 | 1 YRS
ANNUAL | ALEWELLS 010444 | 628600 3671230 ¢ 1 YRS
CANNUAL L ALLFUGTV 14.64788 62R483.62 367052003 I YRS
ANNUAL ~ INJWLS 0.04695 627100 3670900 1 YRS
ANNUAL Pru . 028155 627100 3670500 1 YRS
. ANNUAL FUGVDUST 9.07772 628483.5 3670491.5 1 YRS
| ANNUAL WIND 5.64337 628483.69 | 3670549.75 1 YRS
PMI0 Jong 26 OTHER.USF | ANNUAL ALL 1403075 | 6284835 3670491.5 1 YRS
ANNUAL | ALLEXHST & (.24296 6280975 3670693 1 YRS
ANNUAL | ALLWELLS 0.10734 6280600 3671230 1 YRS
ANNUAL | ALLFUGTV 1372818 628483.5 3670491.5 ! YRS
I ANNUAL INJWLS 0.05368 627100 3670900 I YRS
" ANNUAL PTU 0.2969 629100 3670900 1 YRS
CANNUAL | FUGVDUST 8.75419 628483.5 36704625 l YRS
ANNUAL - WIND 50979 628483.09 ° 367054975 1 YRS
PMI10 long 97 OTHER.USF  ANNUAL ALL 1415775 628483.5 : 36704915 I YRS
ANNUAL  ALLEXHST 0.22402 628097.5 3670695 1 YRS
; ANNUAL  ALLWELLS .09004 628630 3671230 I YRS
| ANNUAL ALLFUGTV ., 13.86423 628483.5 36704915 1 YRS
ANNUAL:  INJWLS © 0.05148 627100 3670900 1 YRS
ANNUAL PTU 0.29895 627100 3670900 1 YRS
ANNUAL | FUGVDUST 8.65503 628483.5 3670462.5 1 YRS
ANNUAL WIND 531614 628483.69 | 367054975 1 YRS
PML10 leng 98 OTHER.USF | ANNUAL ALL 14.8399 628483.5 36704625 ' 1 YRS
| ANNUAL | ALLEXHST L25119 62848331 | 367037325 1 YRS
ANNUAL | ALLWELLS 0.09727 628600 3671170 I YRS
ANNUAL | ALLFUGTV 14.49315 628483.5 36704625 1 YRS
ANNUAL - INJWLS 0.04881 629000 3670700 1 YRS
ANNUAL PTU 0.32903 628000 3670700 I YRS
- ANNUAL FUGVDUST 9.04292 628483.38 | 36704335 1 YRS
i ANNUAL WIND 3.52234 628483.62 3670520.5 1 YRS
PM10 long 99 OTHER.USF | ANNUAL ALL 13.55963 628483.5 3670462.5 1 YRS
ANNUAL: ALLEXHST 0.23699 628157 | 3670693 1 YRS
ANNUAL | ALLWELLS © 008937 628600 | 3671170 1 YRS
ANNUAL | ALLFUGTV ' 13.26474 628483.5 | 36704625 1 YRS
ANNUAL INTWLS 0.050835 625000 3670700 1 YRS
ANNUAL prTuU 0.3198 629000 3670700 I YRS
ANNUAL | FUGVDUST 7.73423 628483.38 3670433.5 I YRS
ANNUAL WIND 5.59117 628483.62 3670520.5 1 YRS

Concentrations arc in micrograms per cubic meter




TABLE G-22 COMMISSIONING PM10 24 HOUR TMPACTS

Scenario #1

File Averase Giroup Come. Eas{X) Norih(Y) Time

CommPM1Nj93.USF 24-HR abL 28.01028 ;. 627130 370060 95081124
24-HR VTALL 096415 | 627130 IGTOR60 95081124

24-1TR VIHPALL G648 627130 3670940 Q5081124

24-HR. DWHALL 0.32977 i 42771088 2670666 G5081124

24-HE. VTILE 017831 . 627130 3670560 95081124

24-HR VT23P 0.13773 627130 36700610 05081124

24-HR VT3IHFP1 032571 62130 IaT0%ai 95051124

24-HR YT4HF2 0.3223% 927130 3670960 95081124

24-HE DWHI 019518 628127.19 3670693 95050324

24-HR DWEH2 17449 G27700 3670660 95081124

24-HR Pru 26.22851 627130 36709400 95081124
CommPM»I10196.118F 24-HR ALL 25.5051 629000 3670900 96041024
24-HR VTALL 0.85463 629000 IGT0900 96041024

24-HR VTHPALL 0.5842 623000 3670900 96041024

24-HR DWHALL 0.43938 627755.44 AGTOTOS 96071424

24-HR VTILP G 14879 623000 36TO900 96041024

24-1R VT25P 012164 G29000 3670000 6041024

24-HR VT3IHFi 0.2092491] 629000 3670900 96041024

24-HR VT4HF2 0.29129 6522000 3670900 96041024

24-HR DWHE 026089 627300.1% 1670693 96071424

24-HR DWH2 0.22434 627735.44 36707035 96071424

24-HR, PTL 24.58878 622000 3670800 96041024
CommPM10197.USF | 24-HR ALL 27.23647 622000 3670900 97062324
, 24-HR VTALL 082628 622100 3670800 97100724

! 24-HR YTHPALL 056613 629700 3670800 27100724

' 24-HR DWHALL 0.34344 628245,13 3670695 97052424

© Z4-HR YTILP 0.14541 629000 36708H 97100724

24-HR VT25P 0.11828 629000 3670800 97100724

24-HR VT3HPI | 0.28299 629100 Ao TORG 97100724

24-HR VT4HP2 . 028318 622100 3670800 97100724

24-HR DWHI1 ' 0.21321 62821638 36706593 97052424

24-HR DWi2 : 0.16504 628305.62 3670695 97052424

24-HR Prus © 264374 629000 3670900 97062324
CommPMI10198.USF 24-HR ALL PO2R.13822  628999.6% | 3670691.25 98101524
24-HR VTALL 0.H9568 629400 3670800 98101524

24-NR VTHPALL 0.60713 622400 3670800 98101524

24-HR DWHALL 034637 GTR2D.88 3670695 OB071924

24-HR VTILP 015892 629300 3670800 B101524

24-HR VT25P 0.12969 623400 JGTOBOG 98101524

24-HE YIIHPY 030389 625400 36T0ROG 93101524

24-HR VT4HP2? 0.30344 629500 3670800 98101524

24-HR DWHI 0.23624 62782988 3670695 98071924

24-HR DWH2 0.16952 627800.15 360695 98071924

24-HR PTU 2831409  628999.63 | 367065125 OR101524
CommPM10199.USF 24-HR ALL 3327938 629000 IS0} 99033124
24-HR VTALL 1.11107 29000 367 1000 99033124

24-HR VTHPALL 0.76366 629100 367 1{KH} 99033124

24-HR DWHALL 0.50087 627735.44 3670703.5 99070624

24-HR VTILP 0.19273 629000 367 KK} 99033124

24-HR VTSP 015833 620000 IGTIO00 99033 (24

24-HR VT3HPt 038208 629000 3671000 99033124

24-HR VT4HP2? 038307 6291600 IGTI000 99033124

4R DWHI1 0.28503 627800.19 ELYL 99070624

24-HR DWH2 0.24142 637735.44 3e70703.5 09070624

24-HR PTL 32.20156 629000 3670900 99033 124

Concentrations are in microprams per cubic meter




TABLE G-22 COMMISSIONING PM10 24 HOUR IMPACTS (Continued)

Scenario #2
File Average Group Conc. East{X} | North(¥) Time
CommPM10295. USF 24-HR ALL 066165 627130 | 3670960 95081124
24-HR VTALL 0.59483 627130 3670260 S5081124
24-HR VTHPALL 0.29738 627130 3670960 95081124
24.-HR DWHALL 0.1661 628157 3670695 95050524
24-HR VTILP 016943 627130 3670960 95081124
24-HR VT25P 0.12752 627130 3670960 93081124
24-HR VTIHM 01447 627130 3670960 25081124
24-HR VT4HP2 0.14518 627130 3670960 950481124
24-HR DWHI O.LE213 &28127.19 3670695 95050524
24-HR DWH2 008798 62771088 3670637 55081124
CommPMV10296.USF 24-HR ALL 0.5391 626000 3I6T0IC0 06041024
24-HR  VTALL 0.50165 626000 3670900 SE041024
24HR . VTHPALL 02552 £29000 3670900 96041024
24-HR | DWHALL | 022368 62775544  3670703.5 SEOT424
24 HR VTILP 013523 628000 3670900 96041024
24-HR VT25P 0.l 625000 3670900 SE041024
24.HR VT3HPi 012818 626000 3670900 56041024
24-HR VT4HP2 0.12702 B0 3670900 96041024
24-HR DWHI1 014048 628137 3670695 96041724
24-HR DWH2 0065 627755.44 36707035 56071424
CommPMI10297.USF 24-HR ALL 0.51938 628100 1670800 97100724
24-HR VTALL 0.48018 629100 3670800 37100724
24-HR VTHPALL 0.24457 629100 3670800 9700724
24-HR DWHALL 017486 628246.15 3670695 37052424
24-HR VTILF o.12901 629100 3570800 97100724
24-HR VT25P 'oD.0661 623100 3570800 7100724
24-HR VTIHM I 0.12253 629100 3570800 97100724
24-HR | VT4HP2 | 012204 622100 3670800 F7100724
24-HR | DWHIL ©OOM06LE 62821638 1 3670695 97052424
24-HR |  DWH2 008665 628305.62 1 3670695 97052424
CommPM10298.USF 24-HR ALL 0.55556 629500, 3670800 93101524
24HR  VTALL LoD51567 620500 | 3670800 98101524
24-HR . VTHPALL | 0.26092 G200 1 IGTOS00 98061624
24-HR DWHALL ~  0.i3846 628157 3670695 98040624
24-HR YTILP {01t 623400 3I6TO800 9R101524
24 HR VT25P !o0.114s52 629400 3670800 93101524
24-HR VEIHP] A KT 6293500 3670800 9101524
24 HR VT4HF2 P09 629000 3670900 93061624
24-HR DWHt Lo012582 62812719 | 3670693 95040624
24-HR DWH?2 ! 008566 . 62B186.6% | 3670695 95040624
CommPM10299. USF 24-HE ALL 1069953 1 629000 IGTLO00 9G033124
24-HR VTALL © 065334 . 429100 3671000 95033124
24-HR VTHPALL 03004 | 629100 3671000 25033124
24.HR DWHALL 0.25584 | 62773544 | 3670703.5 99070624
24-HR VTILP 017477 1 629000 3671000 90033124
24-HR VT25P 01453 629000 3671000 99033124
24-1iR VT3HF 0.16973 629100 3671000 09033124
24-HR VT4HP2 0.17032 629100 3671000 99033124
24-HR DWHI 014133 | 62780019 | 3670695 99070624
24-HR DWhzZ 0.02174 | 62773544 | 36707033 99070624

Concentrations are in micrograms per cubic meter




TABLE G-22 COMMISSIONING PM10 24 HOUR IMPACTS (Continued)

Scenario #3a

File Average Group Cuone. Easti X) North(¥) ; Time

CommPM103295.USF 24-HR ALL 050774 G27100 IGTOON0 ) B50B1T24
24-HR VTALL 4442 627130 ¢ 38T0U6D | G5081124
24-HR VTHPALL 014724 627130 3670960 S3081124
24-HR DWHALL 0.1661 G2R157 360695 93050524
24.HR ALLSTEAM 455974 G2RE0D 3670370 9506 1624
24-HR VTILP 0.16943 627130 3670960 93081124
24.HR VT28P 0.12752 627130 3870960 55081124
24-HR VT4HP2 0.14724 6271340 3670960 95081124
24-HR DWH O.LE213 62812719 3670695 95050524
24-HR DWH2 008798 62771038 3670637 95081124
24-HR HPSTEAMI 0.2B469 l 627100 3670900 95031024
24-HR. HFSTEAM?2 033365 627000 3670200 25031124
CommPM103a94.USF 24-HR ALL 076302 627000 ! 3670500 B6082724
24-HR YTALL 0.37266 629000 | 3670800 96041024

i 24-HR YTHPALL 012622 629000 3670900 26041024
24.HR DWHALL (.22368 62775544 36707035 SEOT1424
24-HR ALLSTEAM 0.52023 627100 3670904 96080124
24-HR VTILP G 13523 6230} 3670900 G604 1024
24-[IR ¥T25P 011121 G2O{HH) 3670900 96041024
24-HR VT4HF2 0.12622 629000 3670500 56041024
24-HR DWHI 0. L4088 628137 - 3670695 96041724
24-HR DWH2 011163 627755.44 ;  3670703.5 S6071424
24-HR HPSTEAMI 0.32447 627130 3670930 96031324
24-HR HPSTEAM2 035398 628630 3670540 96062124
CommPM103a97.USF 24-HR ALL 0.65945 | 627100 3670230 9I031524
24-HR VTALL 035688 629100 3670800 97100724
24-HR VTHPALL 12127 622100 3670800 9TI00724
24-TIR DWHALL 017486 628246.19 3670695 97052424
24-HR ALLSTEAM 46986 628630 | 3670540 Q700724
24-HR VTILP 2.12901 622100 | 3670200 87100724
24-HR. VT28P 010661 629100 ¢ 3570800 97100724
24-HR YT4HP2 0.12127 I 625100 © 36TORO0D 57100724
24.HR DWH1 0.10616 | 6282§6.33 3670655 97052424
24-HR DWH2 08663 i 628305 .62 3670693 97052424
24-HR HFSTEAM1 037307 | G2Bal) 36705340 97100724
24-HR HPSTEAM2 037264 | 628510 | 3670510 57100624
Comm¥PM103a98. USF 24.HR ALL 0.69354 1 62029975 | 3670690.75 98101524
24-HR VTALL 0.33424 ! 629500 3670500 98101524
24-HR VTHPALL 013007 © 629000 3670900 98061624
24-HR DWHALL 0.18846 628157 3670695 98040624
24-HR ALLSTEAM 036152 ' 628810 3670510 93101524
24-HR VTLILP 0. 14071 629400 3670800 98101324
24-HR VTZ5P G.11452 629400 3670800 93101524
24-HR Y¥T4HP2 013007 629000 3670900 98061624
24-HR. DWHI 0.£2582 GIR127.1% 3670695 93040624
24-HR DWH2 0.08566 623 136.69 3670695 98040624
24-HR. HESTEAM]I 029914 62343331 | 36T03VI25 | 9B061224
24.HR HPSTEAMZ2 0.43437 | 628483.38 | 36704335 98060624
CommPM103a93 USF 24-HR. ALL 092528 | 6290000 . 3670900 Q0033124
24-HR YTALL 0.48358 | G2BHH) 3671000 99033124
24-HR WTHPALL 0.16924 : 629 () 36T1000 93033124
24.HR DWHALL 025584 : 62775544 36707035 99070624
24-HR ALLSTEAM 0.64736 | 628510 3670630 QR033124
24-HR YTILP 017477 | &29000 3571000 99033124
24-HR YTI25P 0.1453 629000 367 10(H) 95033124
24-HR VT4HP2 016924 IGO0 3671000 99033124
24-HR DWHI .14133 62780019, 3670695 99070624
24.HR DWH2 012174 62775544 | 3670T03.5 99070624

. 24-HR HESTEAMI 0.40712 628540 3670630 59033124
| 24-HR. HPSTEAMZ2 04386 623510 | 3670570 59030324

Concentrations are in micrograms per cublc meter




TABLE G-22 COMMISSIONING PM10 24 HOUR TMPACTS (Continued)

Scenqrio #3b
File Average Growp | Come. | EasfX) North(Y} Tine
CommPMI03ho5.USF 24-HR ALL | 0.82851 ;627130 3670930 5081124
24-HR VTALL 060188 H2T130 IGT0GH DS0E1124
24.HR VTHPALL 025788 627130 3670960 5081124
24-HR DWHALL 0.1661 B2RB157 3670695 La050524
24-HR ALLSTEAM 0.30501 628310 3670540 95061624
24-HR VTILP 7.16943 627130 1670960 DIGBLL24
24-HR VT258P 013479 427130 3670910 QFB1124
24-HR VT3HPL 0.1497 627130 IETHR60 DS0R1 124
24-HR VT4HP2 0.14818 627130 3670960 95081124
24-HR DwWHLI G.11213 © 62B127.19 3670693 ! DA050524
24+-HR DWH2 003798 627T10.88 3670637 95081124
24-HR SPSTEAM 0158064 628510 3870510 25061624
24-HR SPSTEAM? 017113 62848360 ' 3670549.75 G506 1624
CommPM103b26.1ISF 23-HR ALL 63716 627104 3670900 Se0E2T24
24-HR YTALL (50783 H20000 3670900 . 96041024
24-HR VTHPALL 0.2552 H29000 1670200 : 96041024
24-HR DWHALL 022368 627755 44 IGTOME.5 Q6071424
24-HR ALLSTEAM 032165 i 628484 3670695 96041724
24-HR YTILP 013523 - 629000 36H) 9604 1024
24 HR VT25P 0.11834 G270 JGTOR1D 96041024
24-HR VT3IHM 012818 623000 3670900 26041024
24-HR, YT4HP2 012702 G29000 3670900 | 96041024
24-HR DWHI 0. 14088 628157 3670695 | 96041724
24-HR DWH2 011163 62775544 | 36707035 25071424
24-HER SPSTEAMI1 0. 17999 628484 ' 36TDE9F 96041724
24-HR SPSTEAM2Z 022151 G284%3.62 16705205 96062124
CommPMI183b97.USF 24-HR ALL 062161 629100 3670800 97100724
24-HR VTALL 048701 622100 | 367000 97100724
24 HR VTHPALL .24457 629100 36T0R00 97100729
24-HR DWHALL 017486 628246.19 LA 052424
24-1IR ALLSTEAM 028948 | 6284835 | 36704915 97100724
24-HR VTILP 012901 62900 3670800 7100724
24-HR VT25P 012785 G900 3670500 97062324
24-HR VT3HP 0.12253 629100 1 3570800 9700724
24-HER VT4HP2 0.12204 620100 3670800 B7100724
24-HR, DWHI 0.10616 | 62821638 3670695 97052424
24-HR DWH2 0.0B665 628305.62 3670695 BF052424
24-HER, SPSTEAMI 022614 | 62348362 36705205 700724
24-HR SPSTEAM? 0.21604 628483.5 | 36T0M9L5 97100624
CommPM103b58, USF 24-HR ALL 065355 629500 3670800 98101524
24-HR VTALL .52438 629400 IGTOR0D | 98101524
24-HR VTHPALL 0.26092 529000 3GT0900 GROG1624
24-HR DWHALL 0. 18846 G28157 3670635 58040624
Z4-HR ALLSTEAM 0.34739 B2RSTD 36TMED SEI101524
24-HR VTILP 0.14071 G940 3670800 8101324
24-HR VT25pP 013825 628399.69 | 307065125 98101524
24-HR VT3IHFI 1306 G000 3670 | 98101324
24-HR VT4llF2 1309 Q2O 3670000 ¢ DB061624
M HR DWHI 0.12382 A28127.1% JoT0a95 ! QR040624
24-HR DWH2 008566 ° 6231R6.69 3670695 3040624
24-HR SPSTEAMI 0.1767% 62834833 367037325 SEOG1224
24-HR SPSTEAM2 (h22267 - 62848338 . 36704335 DR60624
CommPM03h99 USK 24-HR ALL 032599 629106 | 3671000 99033124
24-BR VTALL 0.6561 629000 387000 BOG33 124
24-HR VTHPALL 0.34004 629100 I6THO00 99033124
24-11R DWHALL 0.25584 627755.44 36707035 ¢ wS070624
24-HR ALLSTEAM 1 0.38922 G2E483. 81 36T0607.75 | GG033124
24-1R VTILP 0.17477 Lpssiinn] 3671000 89033124
24.HR VT25P 015607 G2R750 I 3aTIET0 990313124
24-HR VTIHM O 16973 629100 367 {0} ! 29033124
24-HR VT4HP2 017032 620100 IGTLOOL ¢ 99033124
24-HR DWHI1 004133 G27300.19 365 DO0T0624
24-HR DwH2 : n12174 . 62775544 36707035 WRITOE24
23-HE SFSTEAM] 02410 628483 81 36T0607.TS GU033 {24
24-HR SPSTEAMZ 026004 G28483 .69 | 3670549 75 GUNINIZ4

{oncentrations are in microgrates per cubic meter




TABLE G-22 COMMISSIONING PM10 24 HOUR IMPACTS (Continued)

Seenario #3c

File Average Group Cone. Fas{ X North(Y} | Time

CommPMI103c93.USF 24-HR . AL 078678 627130 3670960 1 95031124
24.HR | VTALL 59935 . 827130 3670960 93081124
24-11R | VTHPALL 029788 | 627130 1670960 95081124
24-HR | DWHALL 0.1661 ! 628157 3670695 23030324
24-HR | ALLSTEAM 016547 ¢ 627100 3670900 95081124
24-HR VTILP 017458 627130 3GTORI0 25081124
24-HR VTISP 0.12752 627130 3670960 95081124
24.HR VTR 0.1497 627130 3670960 950581124
24-HR YT4HP2 O.14818 627130 167090 95081124

24 HR WL 11213 628127.19 1670635 93050524
24-HR DWwH2 0.08798 627710.88 1670637 95081124
24-HR LPSTEAM] 0.09628 627100 3670900 25081024
24-HR LPSTEAM2 0.11384 G27000 3670900 95081124
CommPM103c36. USF 24.HR ALL 0.61011 629000 3670900 6041024
24-HR YWTaALL 0.51023 629000 3670900 96041024
24-HR VTHPALL 02552 629000 3670900 96041024
24-HR DWHALL 0.22368 62775544 ; IGTOF03.S 96071424
24-HR ALLSTEAM 01736 827160 3570900 . 960RG124
24-HR VTILP 0.14629 628720 IVORI0 . 96041024
24-HR YT28P 011121 629000 3670900 06041024
24.HR VTIHPI 012818 B29000 3670900 GE04]1 K24
24-HR YTAHP2 01272 G29000 3670900 9604 1024
24-HR DWHI 0.14088 628157 3670695 96041724
24-HR DWH2 0.11165 627755.44 36707035 96071424
24-HR LPSTEAM]I 0.10967 - 627130 3670030 G6081324
24-HR LPSTEAMZ 011083 - 627100 3670900 96080124
CommP»M163c27. USKF 24-HR ALL 0.60367 620100 3670800 97100724
24-HR VTALL 0.4897 6522100 3670800 97100724
24-HR VTHPALL 0.24457 629100 3670800 97100724
24-HR DWHALL 0.17436 62824619 3670695 97052424
24-HR ALLSTEAM 014377 62B310 3670690 G062324
4-HR VTILP 0.16067 G29000 3570900 97062324
24-HR VTISP 0. D661 629100 - 3670R00 97100724
24-HR YTIHM 0.12253 629100 . 3670800 97100724
24-HR VT4HP2 0.12204 629100 ' A670800 FTI06T24
24-HR DWH1 010616 62821638 | 3670693 Q7052424
24.HR DWH?2 0.08665 62830562 . 3670693 7052424
24-HR LPSTEAM] 0.11061 628720 3670570 QTIo0T24
24-HR LPSTEAM2Z 01165 627100 3670930 97081524
CommPM3103ch8, LISF 24-HR ALL 0.63871 620500 3670800 98101524
24-HR VTALL 0.52782 629400 36T0ROC © 0 9BI01524
24-1R VTEHPALL 0.26092 . 629000 367000 93061624
24-HR DWHALL 018848 ; 628137 36935 GR040624
24-HR . ALLSTEAM 0.1645% 629000 3670500 98101524
24-HR VTILP 0.1698% ' 628990 3670750 YRIM324

! 24-HR VT25P 011452 G240 1670300 98101524
©O24-HR VT3HPI 01306 629500 1670800 931013524
24-HR, VT4HP2 0.1309 G200 3670500 92061624
24-HR DWH1 0.12582 6212719 3670695 GR040624
24-HR DWH2 ORS00 62818669 3670695 93040624
24-HR LPSTEAM] 0.02086 628540 IGTOG30 . DROGIA24
24-HR LESTEANM2 0. 12682 £28483.38 36704335 | OROGD624
CommPM103c99.USF 24-HR ALL 03054 629100 3671000 99033124
24-HR VTALL 0.65974 a29000 3671000 Boi33 124
24-1[R YTHPALL 2.34004 629100 3671000 90033124
24-HR DWHALL 025584 627755 .44 36TOTORF YH0T0624
24-1IR ALLSTEAM 12108 627100 3670900 Q9070624
24-HR VTILP 018969 a28720 3670870 BO0I3E24
24-HR YT25pP 0.1433 629000 3671000 99033124
24-HR VTIHP! 16973 6291400 3671000 ELIERT )
24-HR YT4HP2 G.17032 629100 3671000 9033124
24-HR | DWHI 14133 62TE00,19 3670693 BEOT0G24
24-HR ! DwH2 212874 627755 44 36707035 QTGS
24-11R i LPSTEAM] 11647 628660 3570690 Q903324
24-HR | LPSTEAM2 0.13566 H28690 3670630 Q9030324

Comcentralions are i nHcrograms per cubic meter



TABLE G-23 OPERATIONS PM10 IMPACTS

24 HOUR
File Average {roup Cone. East(X) North(Y}) Time

OperPM102495.USF 24-HR ALL 1.87634 | 627541.25 3670712 | 95081124
24-HR CTALL 1.35159 628630 31670420 | 95052224
24-HR DWHS 0.21282 628157 3670695 | 95050524
24-HR 420VDSL 0.12429 | 627710.12 3670318 | 95072424
24-HR 4160VDSL  0.53834 | 62775544 | 3670703.5 | 95081524
24-HR DSLFP 0.43091 628096.5 3670259.5 | 95101324
24-HR FCAKEALL  0.83838 | 62806781 3670695 | 95112224
24-HR SULFCAKE  0.0025 628246.19 3670685 | 95120424
24-HR | OMEXIALL : 0.04543 | 62827588 3670685 | 95061624
24-HR : OMEX2ALL ; 046231 | 628007.31 | 3670259.5 | 95101324
24-HR . OMPAVED | 0.21855 | 628482.12 31670666 | 95122524
24-HR - OMUNPAV | 1.2793 627675.56 | 367070525 | 95122324
24-HR © OMROADS | 1.2793 627675.56 | 367070525 | 95122324
24-HR OMALL | 0463 628007.31 | 3670259.5 | 95101324

OperPM202496.USF 24-HR  ©  ALL 1220375 | 62775544 | 36707035 | 96071424
24-HR CTALL ! 130619 628600 3670480 | 96041024
24-HR DWHS 0.25611 628157 3670695 : 96041724
24-HR - 480VDSL 0.1737 627858.69 | 3670259.75 96010224
24-HR 4160VDSL | 0.83124 | 62775544 | 36707035 96071424
24-HR DSLFP 0.35757 628096.5 36702595 96112724
24-HR FCAKEALL | 0.67743 | 627915.12 3670695 96090624
24-HR SULFCAKE | 0.00242 628097.5 3670695 96102424
24-HR OMEXI1ALL | 0.0433 628216.38 3670695 96041724
24-HR OMEX2ALL | 046231 | 62775544 | 3670703.5 96090324
24-HR OMPAVED | 0(.17199 628484 3670695 96012624
24-HR OMUNPAY | 1.00171 628420 3670900 96060124
24-HR OMROQADS | 1.02786 628420 3670900 96060124
24-HR OMALL 046364 | 62775544 | 36707035 96090324

OperPM102497.USF 24-HR ALL I 2.10465 628660 1670420 97060524
24-HR CTALL | 1.85796 628630 1 3670390 . 97060524
24-HR DWHS P 0.1898 628216.38 . 3670695 |, 97052424
24-HR. 480VDSL . 0.13553 627880 3670240 | 97121124
24-HR 4160VDSL ~ 0.3543 627753.75 3670746 | 97080824
24-HR DSLFP © 0.45626 628096.5 3670259.5 | 97022424
24-HR FCAKEALL  0.8768 628097.5 3670695 | 97112524

24-HR SULFCAKE  0.00317 | 628246.19 3670695 | 97092324
24-HR OMEX1ALL  0.05363 - 628246.19 3670695 I 97062324
24-HR OMEX2ZALL  0.49433 628060.81 | 3670259.5 | 97022024
24.HR OMPAVED 0.16456 628482.12 3670696 1 97110324
24-HR OMUNPAY 0.83872 627675.36 | 3670705.25 f 97121524
24-HR OMROADS 0.8404 627675.56 | 367070525 97121524
24-HR OMALL 0.506003 628066.81 | 3670259.5 97022024

Concentrations are in micrograms pet cubic meter



TABLE G-23 OPERATIONS PM10 IMPACTS (Continued)
24 HOUR

File Average Group Conc. East(X) ! North{(Y) Time
OperPM102498.USF 24-HR ALL 212286 628600 3670420 98061624
24-HR CTALL 1.9065 628600 3670420 9801624
24-HR DWHS 02273 62812719 3670695 98040624
24-HR ; 430VDSL 0.12005 627828.88 367025975 | 98051724
24-HR 4160VDSL 0.62906 627753.75 3670746 98071924
24-HR DSLFP 0.48046 628066.81 3670259.5 08121624
24-HR FCAKEALL 0.67803 62800781 3670695 GR031924
24-HR SULFCAKE 0.0022 62812719 3670695 98071424
24-HR OMEXIALL 0.0484 62806781 3670695 98051924
24-HR OMEX2ALL : 0.50749 628000 3670240 08121624
24.HR OMPAVED l 0.14944 628482.12 3670696 08032124
24.HR OMUNPAV ~ 0.89204 628420 3670960 08011124
24-HR OMROADS - 0.91276 628420 3670960 98011124
24-HR OMALL ©0A1151 628000 3670240 98121624
OperPM102499.USF ’ 24-HR i ALL 224453 ° 627755.44 3670703.5 99070624
24-HR ! CTALL 1.78143 628570 3670420 99050324
24.HR  DWHS 027581 628216.38 3670695 99033124
24-HR - 480VDSL 017787 627850 3670210 99092824
24-HR 4160VDSL 0.88506 627755.44 36707035 | 99070624
24-HR DSLFP - 038179 627977.62 | 3670259.75 | 99092824

24-HR FCAKEALL | 0.78451 628097.5 3670695 99010724
24-HR SULFCAKE | 0.00244 62827538 3670695 99011124
24-HR OMEXIALL | 0.05379 628246.19 3670695 99033124
24-HR OMEXZALL | 0.45411 62775544 3670703.5 | 99082924
24-HR OMPAVED 0.187% 628482.12 3670696 99112524
24-HR OMUNPAY 0.88967 62767556 | 3670705.25 | 99021324
24-HR ~ OMROADS 0.89561 627755.44 3670703.5 | 99021324
24-HR =~ OMALL 0.45832 627755.44 3670703.5 | 99082924

Concentrations arc in micrograms per cubic meter



TABLE G-23 OPERATIONS PM10 IMPACTS (Continued)

ANNUAL
File Average Group i Conc. East(X) North(Y) Time
OperPM10ann95.USF  ANNUAL ALL 0.27191 628450 3670810 1 YRS
ANNUAL CTALL 0.11617 - 629100 3670600 1 YRS
ANNUAL DWHS 0.01351  628186.69 3670695 1 YRS
ANNUAL 430VDSL 0.00027  627710.12 3670318 } YRS
. ANNUAL | 4160VDSL 0.00101 628630 3670630 I YRS
! ANNUAL DSLFP 0.00091 628483.81 | 3670607.75, 1YRS
. ANNUAL | FCAKEALL | 0.01969 - 628097.5 3670695 ' 1YRS
: ANNUAL | SULFCAKE 0.00003 - 62848381 367060775 - 1YRS
| ANNUAL | OMEXIALL | 0.00047 - 628097.5 3670695 1YRS
ANNUAL | OMEX2ALL | 0.00643 @ 628484 3670695 1 YRS
| ANNUAL | OMPAVED | 0.04546 628330 3670720 1 YRS
| ANNUAL | OMUNPAV 02279 628450 3670900 1 YRS
! ANNUAL | OMROADS | 024158 628450 3670870 1 YRS
. ANNUAL OMALL 0.00664 628484 3670695 1 YRS
OperPM102nn26.USF . ANNUAL ALL 0.27019 | 627588.81 36707085 1 YRS
* ANNUAL CTALL 0.13345 629000 3670600 1 YRS
¢ ANNUAL DWHS 0.01647 | 628186.69 3670695 T YRS
ANNUAL 480VDSL 0.00027 628483.5 | 3670462.5 1 YRS
ANNUAL | 4160VDSL 0.00109 628484 3670695 1YRS
ANNUAL DSLFP 0.00086 623483.62 3670520.5 1YRS
. ANNUAL | FCAKEALL | 0.01668 628097.5 3670695 1 YRS
ANNUAL ! SULFCAKE 0.00003 628483.69 | 3670549.75 1 YRS
ANNUAL OMEXIALL | 0.0005 628097.5 3670695 1 YRS
ANNUAL °~ OMEX2ALL | 0.00565 628484 3670695 1 YRS
ANNUAL  OMPAVED | 0.04567 628305.02 3670695 1 YRS
ANNUAL OMUNPAV | 021413 628450 3670900 1 YRS
ANNUAL OMROADS : 022721 628450 3670840 1 YRS
ANNUAL OMALL 0.00586 628484 3670695 . 1 YRS
OperPM10annY7.USF  ANNUAL ALL 0.28615 627588.81 3670708.5 1 YRS
. ANNUAL CTALL 0.125601 629000 3670500 1 YRS
. ANNUAL DWHS 0.01291 628484 3670695 1 YRS
. ANNUAL 480VDSL 0.00027 627710.31 3670376 1 YRS
ANNUAL - 4160VDSL 0.00101 627100 3670900 1 YRS
ANNUAL  DSLFP 0.00089  628483.62 | 36705205 1YRS
ANNUAL . FCAKEALL 0.01555 628067 81 3670695 1YRS
ANNUAL | SULFCAKE 0.00003 628483.5 3670491.5 1YRS
ANNUAL | OMEXIALL . 0.00045 @ 628097.5 3670695 © 1YRS
ANNUAL | OMEXZALL . 00056 | 628484 3670695 1 YRS
ANNUAL | OMPAVED : 0.04761 628305.62 3670695 1 YRS
ANNUAL | OMUNPAV | 0.21958 628450 3670900 1 YRS
ANNUAL | OMROADS | 0.23202 628450 3670870 1 YRS
ANNUAL OMALL ‘ (.00581 628484 3670695 1 YRS

Concentrations are in micrograms per cubic meter




TABLE G-23 OPERATIONS PM10 IMPACTS (Concluded)

ANNUAL
File Average Group Cane. East(X) | North(Y) ! Time
OperPM10ann98.USF | ANNUAL ALL . 026775 . 628450 3670840 1 YRS
ANNUAL | CTALL 0.14264 ;629000 3670500 1 YRS
ANNUAL DWHS 0.01526 628484 3670695 1 YRS
ANNUAL 480VDSL 0.00029 | 62848338 | 3670433.5 1 YRS
ANNUAL | 4160vDSL | 0.00119 628630 3670570 1 YRS
| ANNUAL DSLFP 6.00093 62848338 | 36704335 1 YRS
" ANNUAL | FCAKEALL  0.0144 628067 81 3670695 1 YRS
ANNUAL ' SULFCAKE  0.00003 6284835 36704915 1 YRS
ANNUAL OMEXIALL ; 0.00044 628097.5 3670695 1 YRS
. ANNUAL OMEX2ALL | 0.0052 ; 628484 3670695 1 YRS
ANNUAL : OMPAVED | 0.04594 | 628305.62 3670695 1 YRS
ANNUAL | OMUNPAV | 0.2299] 628450 3670900 1 YRS
ANNUAL | OMROADS | 0.24136 628450 3670870 1 YRS
ANNUAL OMALL 0.00544 628484 3670695 1 YRS
OperPM10ann99.USF  ANNUAL ALL 0.27944  627629.62 3670707 1 YRS
ANNUAL CTALL 0.14302 629000 3670500 1 YRS
- ANNUAL DWHS 0.0136 © 628484 3670695 1 YRS
ANNUAL 480VDSL 0.00029 | 62848338 | 36704335 1 YRS
ANNUAL | 4160VDSL | 000118 | 62775544 ° 36707035 1 YRS
ANNUAL DSLFP 000102 | 62848338 36704335 | 1YRS
ANNUAL | FCAKEALL - 0.01358 - 628097.5 3670695 1 YRS
ANNUAL | SULFCAKE  0.00003 628483.5 3670491.5 1 YRS
ANNUAL | OMEXIALL  0.0004 628097.5 3670695 1 YRS
ANNUAL ~ OMEX2ALL , 0.00524 : 628484 3670695 1YRS
- ANNUAL OMPAVED | 0.04668 | 628482.12 3670696 1 YRS
ANNUAL ;| OMUNPAV 0.215 628450 3670870 1 YRS
ANNUAL | OMROADS | 022855 | 628450 3670810 1 YRS
ANNUAL OMALL | 000548 - 628484 3670695 1 YRS

Concentrations are in micrograms per cubic meter




TABLE G-24 TEMPORARY PM10 TMPACTS

24 HOUR
File Averagre Group Cone. Fas{X} | Nonh(¥) Time
TempPMI0VES LUSF 24-HR ALL 5440411 627100 | 3670500 95081124
24-FIR CTALL 16.76768 628750 IGT0430 95052224
24-HR DWILS 021033 628157 IGTOE95 43050524
24-HR VTILF 0156352 627130 387060 [I0E1124
24-HR VT28P 011437 7130 IBTOYEN DH0R1124
24-EIR VTALL 0.27089 6230 I6T0%E0 o3u®1124
24-HR WDRILLI 3.52275 627100 IETOR00 Q3010524
24-HR BPINI 414524 627160 I6THO30 Q3081124
24-HR VENTING 1678592 628750 3670450 031352224
TempP M10YR6,USF 24-HR ALL 47. 7642 627100 IETUGHY DEO72424
24-FIR CTALL 1556118 GARO90.60  IGTOODI 25 96041724
24-HR DWHS 025312 628157 IGTOE95 26041724
24-HR VTILP 12473 629300 3671000 Q6041024
24-HR VTSP 0097 E G2O30HF IGTI000 Do041024
24-HR VTALL 032233 BI93H) | I6TI000 Ba0d 1024
24-HR WDRILLI 2.BE8TF 627100 | 3670900 Q6091224
24-HR BPINY 34.74349 627100 3670000 26070024
24-HR VENTING 15.57481 628999.69 | 3670691.25  UA041T724
TempPMIOVIT USF 24-HR ALL 4080627 627100 I6TO900 STNAa0RZS
24-HR CTALL 12.0122% G2E720 3670420 GTO60524
24-HR DWHS 0.18733 628216.38 IOTORGS 9T052424
24-HE YTILP 0.12074 627070 3670930 BI06(924
24-HR VT25F . 009475 629500 3670900 97100724
24-HR VTALL I 021477 625500 3870000 QTL00724
24-HR WORILLI 28843 627100 3670500 BT0R2224
24-HR BEINY 3213735 628420 3670840 97062324
24-HR VENTING 19.0360% 628720 3670420 O706024
TempPM10V98.LSF 24-HR ALL 3860019 628484 1670693 DE101524
24-HR CTALL 19.15693 G29000 3670500 9101524
24-HR : DWHS 0.22464 62812719 3670695 QBOA0G24
24-HR i ¥TILP 4130 629200 IOTI000 BEOG1624
24-11R. . WT28P 010199 629200 IETI000 Q8061624
24-HR VTALL 02327 1 629200 IGTI000 QBOGE624
24-HR WDRILLI 346386 627100 IGTOH 95022224
24-HR BPING 38.38169 628484 3670693 GE101524
24-HR VENTING 15,1931 629000 3070500 98101524
TempPM10VH.USF 24-HR ALL 4036877 627100 1670950 Q0070624
24-HR CTALL 20,3199 HIRITD 3OT0420 90050324
24-HR DWHS 027259 628216038 IGTOLGS BO033124
24-HIR VTILP 016188 629400 IGHTORD0 99042774
24.HR VT25P 012534 629400 3GTOE00 90042224
24-HR VTALL 025072 G25400 36TOR0C 90042224
24-HR WDRILLT 26686 627000 JOTORH 99032624
24-HR BPINT 18.18999 628300 367840 Lon33124
24-HR VENTING 2013272 628570 3670420 90050324
Concentrations are in nUCTograms per cubic meter
24 HOUR STARTUP
File Average Group Conc. East{X} North{ Y} Time
TempPM10SU95,USF 24-HR ALL 28.20242 627130 3670960 93081124
24-HR CTaLL 1.606 GIETS0 IGTOGE0 93052224
24-HR DWHS 15471 G2TE29.88 EL 9509624
24-HR VTILP 004781 62484 ITO6H5 95061624
24-tHR VT25P 0.03998 G248 I6T06Y3 93061624
24.HR VTALL 00875 628484 IGTOE95 95061624
24-HR FTL 26.02851 627130 3670960 S5081124
TempPM103U9%. USF 24-HR ALL 24.97241 625000 I6TION 96041724
24-HR CTALL 157396 | 62800069 | 3670601250 96041724
24-HR DWHS 015403 | 62775544 | 36707035 96000224
24-HR. VTILP 004318 GIEIGN IGTOTS0 . 26041724
24-HR YT25P 0.0:3442 628300 IaTUTS0 96041724
24-HR. VTALL L7755 625350 IGTIS0 96041724
24-HR PTU 2458878 620000 : 6TNI00 | Se041024
TempPMI103097. USF 24-1{R ALL 16.69938 620000 : 3ETOO00 | 962324
24-HR Crall 1.92303 628720 ¢ 36TO4R0 C O706US24
24-HR DWHS 16365 EXTTIOGS | 367057 L 9T062624
24-HR YTILP 00441 628420 1 3670720 | AHMG2324
24-HR VT2I5F 0.03478 6IEAIN IMTOTI0 I 97152424
24-HR VTALL 0.07807 628424 I6TOI20 1 9TH2324
24-HR rTu 264374 620000 | 3670900 | 9T062324
TempPMIOSTVE.TUISF 24-HR ALL | 2865307 628999.69 | 3670601251 08101524
24-HE CTALL © 193766 GIH000 . 36TO500 | DEMOLS24
24-HRE DWHS £.20536 BZTTISAL  FETOTORS © 98022324
24-HR VTILP 0.05075 GIR483.8%  36TUAGE i 9R101524
24-HR VT25P 004075 GIR4EIEE ; 36TO666 . 8101524
24-HR VTALL 009149 GIR4R3.AE | 3GTOSE6 ' SELOLS24
24-HR Py 2821409 GABGIG.O0 , 367069123 - 94101524
TempPM10SU99, USF 24.-HR ALL 3254213 620000 | 36T0S00 99033174
24.HR CTALL 2.05529 628570 3GTOS20 99050324
24-HR DWHS Poo079IT - 62773544 3670035 990461524
24-FiR VTILP I 0.05033 aIRIa0 IGTHIHE Yo033124
24.HR VT25P ‘ 004064 GRG0 3670720 90033124
24-HR YTALL UEo94 HZEIO0G 3070720 Q9033124
4-HR Py 3220156 HIG000 30709 99033124

Concentrations are in micrograms per cubic meter




TABLE G-25 CONSTRUCTION H2S 1 HOUR IMPACTS

File Average Group Conc. East{X) North(Y) Time
H2S short 95 H2S5.USF 1-HR INJBP 3543653 | 627139 3670845 95072916
H2S short_96 _H2S.USF 1-HR INJBP 34.07813 | 627541.25 3670712 96081422
H2S short_97_H2S.USF 1-HR INIBP 36.02784 627139 367081825 97082615
H2S short_ 98 H2S5.TUSF 1-HR INJEP 34.86022 627160 3670930 98082315
H2S short 99 H2S.USF 1-HR ‘ INJBP 32.62243 627160 | 3670930 99061416

Concentrations are in micrograms per cubic meter




TABLE G-26 COMMISSIONING H2S 1 HOUR IMPACTS

Scenario #1

Filg Average Crroup Conc. Bast(x) MNorth{Y) Time
CommH28195.USF 1-HR ALL 599,22352 627100 3670990 35081516
i-HR VTALL 95.85034 627100 3670990 95081516

¢ 1-HR VIHPALL §9.52745 627100 3670990 95081516

| {-HR DWITALL 5.26381 627678.62 3670695 Ga090816

1-HR YTILP 1.56306 627100 3670990 B5081516

1-HR VI25P 475983 627100 3670990 95081516

1-HR YT3IHP] 4533728 627100 3670990 25081510

1-HR VT4HPZ 4419017 627100 3670990 95081516

1-HR DWHI1 4.446 627859.69 3670695 95080906

1-HR DWH2 3.5033 62782988 3670695 95020906

1-HR ‘ PTU 3.03903 628300 3670960 3071 G
CommH25196.LUSF IR ALL 11110622 | 627100 3670990 96081423
I-HR VTALL 108.17207 ' 627100 3670990 96081423

I-HR | VTHPALL 101.63463 627100 3670950 96081423

I-HR - DWHALL 5.45172 627859.6% 3670695 96090415

1-HR VTILP 1.58345 627100 3670990 96031423

1-HR VT25P 4954 627100 3670990 96081423

1-HR WTIHPI 51.60275 627100 3670990 96081423

1-HR VT4HP2 50.03188 627100 36770999 Go08 1423

! 1-HR DWH1 43782 62785969 3670695 So070517

I 1-HR DWH2 3.17256 62782928 3670693 96070817

1-HR Py 336211 62775206 | 3670786.75 GH08[422
CommH25197.USF I-HR ALL 124.2818 627130 3670930 97080823
I-HR VTALL 120.95824 627130 3670930 97080823

I-HR VTHPALL 113.91477 627130 3670930 97080823

1-HR DWHALL 5.45229 - 627859.69 3670695 S70E0602

. 1-HR VTILP 1.68247 627130 3670930 97080823

i 1-HR VT25P 536101 G730 3670930 97020823

‘ I-HR VT3HP! 5709084 627130 3670930 | IT70RO823

1-1E, VT4HP2 56.82394 627130 3670930 97080823

i I-HR DWH1 435715 627859.69 . 3670695 97080602

i I-HR - DwWH2 336024 627800.19 3670695 IT051206

, 1-HR | PTU 3.03974 628483.69 | 3670578.75 7112614
CommH25198.USF ' I-HR ‘ ALL 97.45146 528630 3670930 98030614
i-HR VTALL 95.04727 628630 3670930 98030614

|-HR | VTHFALL §9.89163 | 628630 3670930 98030014

|-HR ‘ DWHALL 3.30789 ! 627889.38 3470695 98082313

I-HE = VTILP 1.33555 625484 36706095 980061612

I-HR @ VT2SP 4.28179 628484 36704695 98061612

1-HR VT3HP! 44 89882 628630 3670930 98030614

1-HR VT4HP2 44.99281 628630 3670930 98030614

1-HR DWH! 4.33223 627859.69 1670695 98071820

I-HR DWH2 335717 62775544 © 36707035 98072916

i I-HR Py 3.33227 628484 3670695 9806012
CommH2$199.USF ' |-HR ALL 111.60835 628484 3670695 99050317
i I-HR VTALL 108.70203 628484 3670695 F9050317

©I-HR VTHFALL 102.24557 628484 3670695 99050317

IR DWHALL 5535893 627859.69 3670695 AG0A12146

tOR i VTILP 161998 629000 ¢ 3670800 99012512

' I-HE i VT25P 5109172 629000 3670800 Q9012512

! 1R | VT3HPI 5200793 623484 3670695 G9050317

CO-HR ! VT4HPZ 50.23764 628484 3670695 99050317

-HR . DWHI 4.43528 . 627850.69 3670695 99051216

1R DWHZ 3.25612 627755.44 | 36707035 99071023

[-HR PTL 2.96645 628484 3670695 99042510

Concentrations are in micrograms per cubic moter




TABLE G-26 COMMISSIONING H2S 1 HOUR IMPACTS (Continued)

Scenario #2

File Average | Group Canc. Fast(X) North(Y) Time
CommH25295.USF 1-HR = ALL 4621602 | 628690 3670870 95062913
1-HR VTALL 4597865 | 628690 3670870 95062913

1-HR  VTHPALL | 41.02388 | 628330 3671170 95071016

1-HR  DWHALL 318723 | 62797B.62 3670695 95090816

1-HR VTILP 1.47472 627100 3670990 95081516

1-HR VT28P 4.39037 627100 3670550 95081516

1-HR VT3HPI 2056376 | 628330 3671200 95071016

t-HR VT4HP2 2052078 | 628330 3671170 95071016

1-HR DWHI 257109 | 627839.69 3670695 95080906

1-HR DWH2 1.95725 | 627829.88 3670695 95080906
CommH25296.USF I-HR ALL 3858661 | 627100 3671000 96050919
1-HR VTALL 5828554 | 627100 3671000 95050919

I-HR | VTYHPALL | 5151894 | 627100 3571000 56090919

I-HR | DWHALL 32029 | 627B39.69 3670695 96090415

1-HR VTILP 1.68124 627100 3670550 96090919

1-HR VT28P 5.1288 627100 3670990 96090919

1-HR VT3HPI 2631646 | 627100 3670990 96090919

1-HR VT4HP2 252348 627100 3671000 96090919

1-HR DWHI 254835 | 627859.69 3670695 96090415

1-HR DWH2 176313 | 627829.88 . 3670695 96090415
CommH25297.USF 1-HR ALL 6224306 | 627130 3670930 57080823
1-HR VTALL 6192624 | 627130 3670930 97080823

I-HR | VTHPALL 5474229 | 627130 3670930 97080823

I-HR | DWHALL 345815 | 627859.69 © 3670695 97072109

I-HR VTILP 171914 627100 ¢ 3670930 97080823

1-HR VI28P | 54751 627130 | 3670930 97080823

I-HR VI3HPL | 2738216 | 627130 § 3670930 97080823

I-HR VT4HPZ | 2736012 | 627130 ° 3670930 97080823

1-HR DWHI Po2.51118 | 627859.69 . 3670695 97072109

1-HR DWH2 175427 | 62775544 i 36707035 | 97080313
CommH25298.CSF 1-HR ALL | 4992532 | 628720 | 3670990 93030614
I-HR VTALL | 49.77034 | 628720 3670990 98030614

I-HR | VTHPALL | 44.53565 | 628720 3670990 98030614

I-HR | DWHALL | 3.06505 | 627889.38 | 3670695 98082313

I-HR | VTILP | 130685 628630 3670960 98030614

IFHR | VT2SP | 427717 628600 3670930 98030614

I-HR | VT3HPI 2228712 | 628720 3670990 98030614

1-HR VT4HP2 2224853 | 628720 3670990 98030614

I-HR | DWHI 248576 | 627859.69 | 3670695 98071819

I-HR ;| DWH?2 1.85547 | 627755.44 | 3670703.5 | 98082406
CommH25298.USF I-HR ~ ALL 4992532 | 0628720 3670990 98030614
B-IR VTALL 49.77034 628720 3670990 98030614

I-HR YTHPALL 4453565 628720 3670990 8030614

1-1IR DWHAILL 3.06505 627885.38 3670695 98082313

1-HR VTILP 1.30683 628630 3670960 98030614

1-HR VT25P 427717 628600 3670930 98030614

1-HR VI3HPI 2228712 628720 3670950 98030614

1-HR VT4HP2 2224853 628720 3670950 98030614

1-HR DWH]I 248576  627859.69 | 3670695 98071819

1-HR DWH2 1.85547  627755.44 | 3670703.5 98082406
CommH25299.SF 1.HR ALL 5516844 629500 3670800 99012513
1-HR VTALL 5493447 629500 3670800 99012513

1-HR  VTHPALL | 4973028 629500 3670800 99012513

I-HR  DWHALL 3.01819  627859.69 | 3670695 | 99051216

1-HR VTILP 1.56628 628484 3670695 | 99050317

1-HR VT2SP 5.05501 628484 3670695 | 99050317

1-HR VT3HPL 2492043 629500 3670800 99012513

1-HR VT4HP? 2480985 629500 | 3670800 99012513

1R DWHI 241046 627859.69 1 3670695 99051216

1.HE DWH2 176388 62775544 | 136707035 | 99072712

Concentrations ate b micrograms per cubic meter




TABLE G-26 COMMISSIONING H2S 1 HOUR IMPACTS (Continued)

Scenarie #3n

File | Average Group Conc. East{X) North(Y) Time

CommH283295.USF ~ 1-HR ALL 125.20091 627710.5 3670463 05081415
t-HR VTALL 25.51984 628690 3670870 95062913
i-HR VTHPALL 2055074 628330 3671170 95071016
1-HR DWHALL 3.18723 627978.62 3670695 95090816
1-HR ALLSTEAM (2920084 6277105 3670463 930814135
1-HR VTILP 1.47472 627100 3670990 . 95081516
1-HR VI25P 4.39037 627100 3670990 I 95081516
I-HR VT4HP2 2055074 628330 3671170 95071016
I-HR DWHI 237109 62783G.69 3670695 95080906
I-HR DWIIZ 1.95725 627829 88 3670695 95080906
B-HR HPSTEAMI 10945306 628060 3470210 95033012
t-HR HPSTEAMZ2 122.20084 627710.5 3670463 95081415
CommH253a%6.USF 1-HR ALL 13656087 | 62771031 3670405 96070915
t-HR VYTALL 32.03824 627100 3671000 26090919
1-HR VTHPALL 2527164 627100 3671000 96090919
I-HR DWHALL 32029 627839.69 3670695 96090415
I-HR ALLSTEAM [36.56087 | 62771031 3670405 96070915
I-HR VTILP 1.68124 627100 3670990 26090919
t-HR VT25P 5.1288 627100 3670990 96050919

. I-HR VT4HP2 2527104 627100 3671000 90090919
i I-HR DWHI 2. 54835 G27859.69 3670695 96090415
i I-HR DWH2 176313 62781988 1670695 G6090415
1-HR HPSTEAMI 11495718 @ 628060 3670240 36052412
1-HR HPSTEAM2 13656087 . 627710.31 3670405 96070915
CommH253a97.USF 1-HR, ALL 148. 12895 628030 3670210 97042413
1-HR VTALL 34.38403 627130 3670930 97080823
1-HR, YTHPALL 27.40007 827130 3670930 97080823
1-HR, DWHALL . 315815 627859.69 . 3670695 97072109
1-HR : ALLSTEAM | 148.09122 B82R030 3670210 97042413
I-HR | vriLe L9114 627100 1670930 97080823
I-HR VI25P 34731 627130 3670930 97080823
1-HR. VT4HP2 2740007 627130 3670930 97080823
1-H& DWH]1 251118 627859.69 3670695 97072109
1-HR DWE2 1.75427 62775544 - 36707035 97080315
I-HR HPSTEAMI 101 96832 G2TIT0 36T0120 97121009
1-HR HPSTEAM?2 148.09122 ;| 628030 3670210 97042413
CommH2583a98.USF I-HR ALL 136.11523 © 627710.5 3670492 Q98090314
I-HR VTAILL 275157 628720 3670800 28030614
1-HR VTHPALL I3 628720 36709090 98030614
I-HR ~ DWHALL | 3.06505 H27889.38 IR70695 98082313
I-HR I ALLSTEAM : 13611523 627710.5 3670492 98090314
1-BR | VTILP ©1.30685 H2R630 3870960 98030614
1-HR VT28P 429717 628600 3670930 38030614
1-HR VT4HP2 22,2810t 628720 3670990 38030614
1-HR DWHi 2.48576 627859.69 3670695 98071819
1-HR DWwH2 1.85547 627755.44 36707035 98082406
1-HR. HPSTEAMI1 116.41776 © 627710.5 3670492 98071612
1-HR HPSTEAM?Z 13611523 . 6277105 | 3670492 92050314
CommH253a99.USF 1-HR ALL £26.62373 627710.62 3670521 99081311
1-HR VTALL 30.05026 629500 3670800 99012513
1-HR VTHPALL 24.84607 629500 3670800 99012513
1-HR DWHALL 3.01819 627859.69 3670695 99051216
1-HR ALLSTEAM 126.62373  627710.62 3670521 99081311
1-HR VTILF 1.56628 628484 3670695 99050317
1-HR VTZS5P 3.05501 628484 3670695 95050317
1-HR VT4HP2 24.84607 629500 3670800 99012513
I-HR DWHI1 241046 627859.69 3670695 ¢ 99051216
1-HR DWH2 1.76388  : 62775544 | 3670703.5 | 99072712
1-HR IMTPSTEAMI 126.62373 ¢ 627710.62 I 3670521 99081311
|-HR HPSTEAM2 . 113.04577  627710.69 3670579 ‘ 990381914

Concentrations are in micrograms per cubic meter




TABLE G-26 COMMISSIONING H2S 1 HOUR IMPACTS (Continued)

Scenario #3b

File Average {Group Cong. EastfX) North(Y) Time

CommH253b95.USF 1-HR ALL 46.32764 628690 I6TORT0 95062913
1-HR VTALL 4524622 627100 3670950 95081516
1-HR VYTHPALL 41.02388 628330 3671170 35071016
1-HR. DWHALL 318723 H279TE62 0 36TDG9S 93090816
1-HR ALLSTEAM 17.87108 H2R007 31 36702595 95061714
1-HR VTILF 1.47472 627100 1670990 95081516
1-HR V28R 408239 627130 3670930 95061217
1-HR VI3HPI 20.56376 028330 3GTI200 95071016
1-HR VTAHP2? | 20.52078 628330 . 3GTIIT0 95071016
1-FIR DWHI1 P2.57109 627859.69 : 367005 93080906
1-HR DWH2 I 1.95725 62782988 ' 36TNOY3 93080906
1-HR SPSTEAMI 1298139 023030 3670240 93033012
1-HR. SPSTEAM2 17.87108 62800731 1 36702595 95061714
CommH2530h%6.USF 1-HR ALL 57.15934 627100 : IGTL000 96090919
1-HR VTALL 56.84804 627100 | 3671000 96050919
1-HR VTHPALL 51.51804 627100 ° 3671000 96090919
1-HR DWHALL @ 32029 627859.69 . 3670695 96030415
1-HR ALLSTEAM 17.45384 627700 3670480 96081422
1-HR VTILP 1.68124 627100 3670990 96090919
|-HR. VT25P 4.57693 62775375 3670746 96081422
I-HR VT3HP1 26.31646 627100 3670990 26090919
1-HR VT4HP2 252348 627100 3671000 26090919
1-tR DWHI1 2.54835 627859.69 3670695 96090415
1-HR DWH2 1.76313 62782988 3670693 96090415
1-HR SPSTEAMI1 13.82061 628037 36702595 96052412
1-HE SPSTEAM2 17.45384 627700 3670480 06081422
CommH283097.USF | 1-HR AL 6132837 | 627130 3670930 97080823
1-HR VTALL 61.01123 027130 3670930 97080823
1-HR VTHPALL 5474229 627130 3670930 97080823
1-HR DWHALL 315815 0627859.69 3670695 97072109
1-HR ALLSTEAM 28.00412 62794781 3670259.73 97121009
1-HR, VTILP 1.71914 627100 3670930 97080823
1-HE VT25P 497553 627130 3670930 97082615
1-HR VT3HPI 27.38216 627130 3670930 97080823
1-HR VT4HP2 27.36012 627130 3670930 97080823
1-HR DWHI1 251118 62785060 - 36700695 97072109
1-HR DWH2 1.753427 62773544 36707035 97080315
1-HK SPSTEAMI 28.66412 62794781 - 3670255.75 97121009
1-HR SPSTEAM2 18.70601 62800731 ¢ 3670259.5 97042413
CommH253b58,USF 1-HE, ALL 50.27767 628720 3670990 98030614
" 1-HR VTALL 4872698 628720 3670990 98030614
1-HE YTHPALL 44,53565 628720 3670990 9803064
1-HR DWHALL 3063505 62788938 3670695 98082313
1-HR ALLSTEAM  1B.8099% 62800731 36702595 YEOE3I10
1-HR YTILP - 1.30685 628630 3570560 98030614
1-HR VT25P ¢ 4537360 528484 3670095 98061612
1-HR VT3HP1 228712 028720 3670990 98030614
1-HR VT4HP2 LO22.24853 1 628720 3670990 98030614
1-HR DWHI | 248576 - 627HSD.60 | 3670695 98071819
1-HR DWH2 | 1.85347 . 02775544 3670703 5 QE082406
1-HR SPSTEAMI1 | 17.021% 627G 3670240 98120012
1-HR, SPSTEAMZ | 18.8099% . 62R007.31 36702595 98083116
CommH2S3b99.USF  1-HR ALTL T 5379129 628484 1670695 99050317
1-HR VTALL ‘ 5342926 (28484 3670695 99050317
1-HR VTHPALL | 4973028 620300 36TORO0 90012513
1-HR DWHALL | 31819 627859.6% 3070695 GO051216
1-HR ALLSTEAM . 16.5865 H2TRRO . I6TO1RG GOYIE0E
1-HR VTILP L1.56628 628484 3670695 99050317
1-HR VT25P 4063418 628484 3670695 990205914
1-HR VT3P 2452043 629500 3670800 Q0012513
1-HR VT4l11p2 24 80985 629500 36TOROO 90012513
1-HR DWHI 241046 627859.69 3670695 99051210
1-HR DWIi2 1.76388 62775544 | 36707035 90072712
1-HR SEETEAM1 16,5865 627880 ¢ 3670180 90120808
1-HR SPSTEAM2 1346832 . 62R156 i 3670259.5 99032020

Concentrations are in micrograms per cubic meter




TABLE G-26 COMMISSIONING H2S 1 HOUR IMPACTS (Continued)

Scenario #3c

File Average Group {onc. East{X) North(Y) Time

CommH253¢95.USF 1-HR ALL 46.20441 628690 36T0RT0 95062913
1-HR VTALL 45.67443 62R650 3670870 93062913
1R VTHPALL 41.02388 628330 3671170 95071016
I-HR DWHALL 3.18723 62797862 3670695 B5090816
I-HR ALLSTEAM 2.41867 628038 3670695 95071016
I-HR VTILP 1.63849 627130 3670930 95061217
I-HR VT2SP 4.39037 627100 3670990 95081516
1-HR VT3HP! 20.56376 628330 3671200 95071016
I-HR VT4HP2 2052078 628330 3671170 | 95071016
1-HR DWHI 257109 627859.6% 3670695 | 95080906
1-HK DWH2 1.95725 G27829.88 - 3670095 95080906
1-HR LPSTEAMI 1.22847 627100 3670900 95071511
i-HR LPSTEAM2 2.41867 628038 3670695 95071016
CommH253c96.USF I-HR ALL 58.12966 627160 IGTHOO0 96080919
I-HR VTALL 5782584 627100 IGTLO00 96090915

i I-HR VTHPALL 51.51894 627100 IGTLO00 96090919
i 1-HR DWHALL 3.2029 627859.69 3670695 96050415
" 1-HR ALLSTEAM 2.1581 62760 3670510 961181422
1-HR VTILP 1.50984 62773375 3670746 96081422
1-HR VT259 5.1288 627100 3670990 96090919
1-HR YTIHPI 26.31646 627100 3670090 96050919
1-HR VT4HP2 252348 627100 3671000 96050919
I-HR | DWHI 2.54835 627859.69 3670695 96050415
I-HR i DWH2 L76313 627829 88 3670685 96090415
I-HR LPSTEAMI 2.13441 627755.44 | 3670703.5 6070911
|-HR. LPSTEAM2 2.1581 627670 3670510 96081422
CommH283¢97.USF 1-HR ALL 61.97255 627130 3670930 97080823
1-HK VTALL 61.65553 627130 3670950 97030823
I-HR VTHPALL 54.74229 627130 3670930 97080823
I-HR DWHALL 315815 627859.69 : 2670695 97072109
1-HR ALLSTEAM 1.56514 628484 3670685 97042315
1-HR YTILP 1.63761 627100 3670900 97071716
1-HR VT28P 5.4751 627130 3670930 97080823
1-HR VT3HPI 2738216 627130 3670930 97080823
1-HR VT4HF2 27.36012 627130 3670930 97080823
1-HR DWHI1 251118 627859.69 3670695 97072109
1-HR DWH2 1.75427 62775544 3670703.5 97080315
1-HR LESTEAMI1 1.34163 628484 3670695 1 97061305
1-HR LPSTEAMZ 1.56514 628434 I6T060s | 97042315
CommH283c98.CSF 1-HR ALL 50.01444 628720 1670990 | 98030614
1-HR VTALL 49.46574 628720 3670990 QR030614
1-HR VTHPFALL 44.53565 628720 3670990 98030614
|-HE DWHALL 3.06505 627889.38 3670695 93082313
I-HR i ALLSTEAM 2.59998 627670 361510 98050314
I-HR : WTILP 1.39277 628180 3670960 98081616
1-HR | VT25P 427717 628600 3670930 93030614
I-HR @ VT3HP! 22.28712 628720 3670990 98030614
I-HR VT4HP2 22.24853 628720 3670000 98030614
1-HR DWHI 2.48576 62785969 3670693 9807181%
1-HR DwH2 1.85547 62775544 30707035 9B082406
1-HR LPSTEAMI 2.161%4 62824519 367025925 98061212
1-HR LPSTEAM2 2.50698 627670 3670510 98050314
CommH283c99.USF | ]-IR ALL 54.71694 629504 3070800 99012513
POl-HR VTALL 54.40548 629504 3670800 012513
1-HIR VTHPALL 49.73028 620500 3670800 99012513
I-HR | DWHALL 3.0181% 62783960 3070695 | 99051216
1-HIR ALLSTEAM 230231 627829 88 3670695 1 99070813
{-HR VTILP 146108 627100 3670990 1 99081713
I-HR VT25P 5.05501 628484 3670695 . 99050317
I-HR VT3HPI 24.92043 029500 3670800 ! 99012513
I-HR VT4HP2 2480985 629500 3670800 ¢ 99012513
I-HR | DWHI 2.41046 GLTRS9.H9 3670695 99051216
I-HR | DWH2 1.76388 62775544 - 36707013 99072712

. I-HR * LPSTEAMI 1.45594 6277 3670570 99072711
| 1-HR LPSTEAM2 230231 1 62782988 ° 3670603 99070813

Concentrations are in micrograms per cubic meter




TABLE G-27 OPERATIONS H2S IMPACTS

1 HOUR
File Average Group Cone. East{X) North{(Y) Time

OperH2S95.USF I-HR  ;  ALL 5.78388 627753.75 3670746 35082402
1-HR | CTALL 571876 628483.31 | 3670404.25 95050417

1-HR DWHS 434604 627978.62 3670695 35090814

OperH2596.USF 1-HR ALL - 557631 62775375 1 3670746 36070703
| 1-HR CTALL 5.4565 628483.31 3670404.25 86101911

| 1-HR DWHS 3.93484 627970 3670720 96090416

OperH2597.USF 1-HR ALL 7.51567 628483 3670259 - 97021224
I-HR CTALL i 751565 628483 3670259 ¢ 97021224

1-HR DWHS 3.75144 627859.69 3670695 | 97072109

OperH2598.USF 1-HR ALL 5.99039 © 627753.75 3670746 95082823
1-HR CTALL 5.48176 62848331 3670404.25 98060617

1-HR DWHS 3.88324 62788538 3670695 95061913

OperH28%9.USF I-HR ALL 6.0262 62775544 | 3670703.5 99072711
i I-HR CTALL 5.9512 62848331 | 3670404.25 99050818

; {-HR DWHS 3.78327 627889.38 3670695 99071216

Concenirations are in micrograms per cubic meter



TABLE G-28 TEMPORARY H25 IMPACTS

1 HOUR
File Average Group Cone. Eagt(X) | North(¥) Time

TempH2IV95.USF 1-HR ALL 3710406 627100 | 3670900 9300316
: l-HR CTALL 2.52903 628630 3670430 95111{H}

I-HR . DWIIS 434097 B27HTR.62 3670695 030908 L&

I-HR i WTILP : 139728 627130 3670960 95072514

IR VT25P 407514 627100 3670990 95072944

I-HR VTALL 546813 627100 3670930 95072914

I-HR BFIN} 34.14574 627130 3670870 Q5080317

I-HE VENTING 6.41374 636500 3662730 . S3lo0121

TempH23V06.LISF I-HR AL 35.82850 627130 3970930 96090215
I-HR CTALL 4 8401 62848331 367040425 6111501

I-HR DWHS 3.93023 627970 Ie70720 960904186

I-HR VTILP 1.74968 627100 3671000 6081422

I-HR YT28P 530306 G27100 3671000 So0R 1422

1-HR VTALL 7.05274 G27100 3671000 6081422

I-HR BPINS 3335773 627160 3670930 S607T1416

[-HR VENTING 784278 G27100 3671000 Bo081422

TempH28VIT.USF I-HR ALL 36,1214 627160 3670930 S708OT17
t-HR CTALL 4.44906 628510 3670420 QTI0231%

[-HR DWHS 3.74706 627859.63 3670695 STOT200

t-HR VTILP 160193 G2T070 3670030 DTO80E23

1-HR YT28P 481116 627100 3670930 9TO80R23

[-HR VTALL 6.41129 627100 3670930 DTOB0R23

I-HR BPIN} 33.93008 627160 AG70930 1 9TOROTLY

I-HR VENTING 720818 527070 3670030 | 970R0823

TempH2SVIB.USF E-HR ALL 3705184 627160 3670030 9BOB2315
t-HE CTalL 3.98137 628510 3670420 9812201t

I-HR DWHS 3.B787 62788%.38 I6TOE9S 03061513

I-HR YTILP 1.44194 627130 3670960 98071813

I-HR VT28P 4.4%05 628750 3671020 9803614

1-HE VTALL 583254 628730 IBTI020 92030614

I-HR BPINJ 3482148 627160 JOTORI0 QROE2ILS

I-HR VENTING 63819 627130 3670860 9BO7I813

TempH2SVO0.USF I-HR ALL 34.50871 627160 3670930 | 99061416
1-HR CTALL 372381 £28334.31 | 3670259.25 | 99112201

I-HR DWHS 3.77886 627589.328 3670695 99071216

I-HR YTILP 1.45636 628484 1670695 99050317

I-HR YT28P 4.62919 628630 3670720 Qo007

I-HR VTALL 6.07911 628484 1670695 99050317

I-HR BPINJ 3258445, 627160 3670930 95061416

[-HR VENTING 6.57337 : 628484 3670695 94050317

Concentrations ate in nlictoprams per cubic meter

TABLE G-28 TEMPORARY H2S8 IMPACTS (CONT)

I HOUR STARTUP
Lile Averape Ciroup Conc. East(X) North(Y) Time

TempH2SSTUI5.USF I-HR ALL 15.66674 627160 3670930 95061217
1-HR CTALL 014684 52848331 3670404.25 95050417

1-HR PWHS 1.52873 627755.44 3670703.5 25091919

1-1TR YTILP 1.52613 G2TT53.75 3670746 . 95080316

1-HR VTI8P ’ 49948 627130 3070930 | 25060502

i 1-1TR VTALL ) 630484 627130 3670030 DFOHD502

i 1-HR FTU C7.74092 628300 - 3670960 95071046

TempH255U%6.USF ' 1-HR ALL 2221903 627752.06 IGTFOTRG6TS 96081422
: 1-HR {CTALL Q09307 627100 3670900 0608 1304

1-HR  DWHS 1.48827 62771088 3670637 96012108

1-HR VTILP 1.53454 G27100 3670960 Q6060424

I-HR VT25P . 485022 627130 3670560 Sa060424

1-HR VTaLL 6.35022 427100 3870960 Q6060424

1-HR PTu C19.62113 627752.06 167078675 Q6081422

TempHISSUIT.USF 1-HR ALL i 1988785 627160 1670930 QT0B2615
|-HR CTALL ! 019987 028483 370259 47021224

1-11R DWHS H 143822 627859 69 3670695 ATE0O0 LB

|.HR YTILP L.56674 627755.44 G075 0 FTUT17G

I-HER VT25P 489495 627130 3670930 G701 321

|-HR YTALL 6.45736 627130 3670930 OF0I32L

1-HR PTL 17.74521 A28483.69 IVOSTEFS . 07112614

TempH28SU98. USF I-HR ALL 21,9208 628484 3670693 98061682
1-HR CTALL 0.t4466 GIR483.5 3670462 5 SR030613

|-HR DWHS 1.51509 62771038 I670434 SEOT2006

1-HR V1I1LP 1813591 627730 3670930 GROT 06

|-HR VT25P 4.69544 627100 387030 SROE0L23

1-HR YITALL 6.20003 627130 | 3670030 SROF0HI

|-HR PTU 1545281 628484 3670685 G612

TempH255L99.1ISF 1-HE ALL 20.3K64 028484 3670695 QOO4IRIG
I-HR CTALL 0,14292 62B483.38 36704335 99042216

1-HR DWIIS 1.52047 HITERE IR 367025975 99101707

I-HR YTILE : 1.49737 G707 3BT70930 0328086

1-1iR VI8P : 4. 76757 627130 3670960 DH06 [G0]

1-HR YTALL ) 5.23259 627100 3670930 USROG

1-HR FTU 1731721 528484 IBT70695 99042816

Concentrations are in nricrograms per cubic meter




TABLE G-29 CONSTRUCTION 1 HOUR NO2 IMPACTS

OLM Modeling
1 HOUR
File Average Group Cone. East(X) North(Y) Time
NOXOLM 1-HR ALL 244.33 628510 3670360 95040208
1995 I-HR WELLPADS 205.76 627130 3670870 95112618
1-HR EXH 150.98 628300 3670240 95100413
NOXOLM 1-HR ALL 252.36 627978.63 3670695 96050716
1996 1-HR | WELLPADS 217.20 627100 3670900 96060518
1-HR EXH 191.03 627510 3670240 96042111
NOXOLM I-HR ALL 260.42 62848319 3670346.25 57042808
1997 1-HR WELLPADS 243.66 627100 3670900 97070403
1-HR EXH 189.60 628300 3670720 97091015
NOXOLM i-HR ALL 268.02 62848319 3670346.25 98081716
1998 i-HR WELLPADS ~ 243.00 627100 3670500 98080101
1-HR EXH 205,58 027755.44 3670703.5 98071615
NOXOLM I-HR . ALL 240.20 627100 3670900 99052624
1999 - 1-HR | WELLPADS 240.20 627100 3670900 99092024
| 1-HR | EXH 209.67 627910 3670240 99101710

Concentrations arc in mi¢rograms per cubic meter




TABLE G-30 CONSTRUCTION NO2 IMPACTS

ISCST3 MODELING
ANNUAL
File Average Group Conc. East(X) | North(Y} Time ! ARM Conc.

NOx long 95_NOX.USF ANNUAL ALL 6.7814 628483 | 3670259 1 YRS 5.09
ANNUAL | ALLEXHST 411873 628097.5 3670695 | YRS ERLY

ANNUAL ' ALLWELLS 341932 . 628630 3671230 I YRS 2.56

ANNUAL BPFWELLI. 0.72359 * 628008.31 3670695 t YRS 054

i ANNUAL CTWELL 075117 . 628690 3670690 I YRS 0.56

" ANNUAL  EXHAUSTI 219059 . 62771031 3670405 t YRS 1.64

ANNUAL  EXHALST2 213879 | 627710.88 3670637 I YRS 1.60

AWNUAL  EXHAUST2 237590 628484 3670695 I YRS 1.78

ANNUAL  EXHAUST4 2.03464 | 628483.31 | 3670404.25 1 YRS 1.53

ANNUAL | WELLPADC 0.7709 628484 3670695 I YRS 0.533

ANNUAL | WELLPADI 0.95904 627100 3670900 I YRS 0.72

ANNUAL WELLPADJ 1.46324 638150 3670930 YRS L.10

- ANNUAL | WELLPADL 1.41595 628090 3669970 1 YRS 1.06

i ANNUAL ¢ WELLPADN 1.75319 628600 3671230 I YRS 1.31

ANNUAL | WELLPADP (3.55387 630340 3669220 I YRS 0.42

ANNUAL | WELLFADR 1.44 630370 3669850 I YRS 1.08

NOx long_%6 NOX.USF ANNUAL ALL 6.62392 628097.5 3670695 i YRS 497
ANNUAL | ALLEXHST 4.428354 62B097.5 2670695 1 ¥RS 132

ANNUAL | ALLWELLS 374111 627100 3670900 : 1YRS 2.81

ANNUAL BPWELL 0.76364 | 62R8008.31 3670695 | 1 YRS 0.57

ANNUAL CTWELL, 0.79158 628650 3670690 | 1 YRS .59

ANNUAL | EXHAUSTI 223184 | 62771031 3670405 | 1 YRS 167

ANNUAL | EXHALIST2 2.17543 627710.88 3670637 I YRS 1.63

ANNUAL | EXHAUST3 237709 628424 3670695 1 YRS 1.78

ANNUAL | EXHALUETY 1.83637 | 628483.3)1 | 3670404.25 I YRS 138

ANNUAL | WELLPADC 0.3001 627100 3670900 ' 1 YRS Q.60

ANNUAL WELLPADI 0.96751 627100 360000 1YRS .73

ANNUAL WELLPAD) 1.54721 628150 IGTO930 0 1 YRS 1.I6

ANNUAL | WELLPADL 1.49529 628060 3669970 1 YRS 1.52

ANNUAL WELLPADN 1.86345 028600 3671230 1 YRS 1.40

ANNUAL | WELLPADP 0.58021 630340 3669220 1 YRS 0.44

ANNUAL | WELLPADR 1.49345 630370 3669850 1 YRS 1.12

NOx long_97_NOX.LUSF | ANNUAL ALL 627322 628483 3610259 1 YRS 4.70
ANNUAL ALLEXHST 4.018327 628097.5 3670695 1 YRS 3.06

ANNUAL ALLWELLS 387143 027100 2670000 1YRS | 2.80

ANNUAL BFWELL 0.69904 628038 3670695 1 YRS | 0.52

ANNUAL CTWELL 0.72958 628720 36760 1 ¥RS | 0.55

ANNUAL EXHAUSTI 2.55056 | 627710.31 3670405 1 YRS 1.91

ANNUAL EXHAUST2 2.49341 62771088 3670637 1 YRS 1.87

ANNUAL EXHAUST3 213509 | 628483.38 3670637 1 YRS 1.60

ANNUAL EXHAUST4 2.14691 H28483.31 | 367040425 1 ¥RS 1.61

ANNUAL | WELLPADC 0.79129 627520 3670420 . LYRS 0.5%

ANNUAL WELLPAD! 110789 627100 3670900 1 YRS 0.83

ANNUAL WELLPAT 1.43006 628120 3670900 1 YRS 1.07

ANNUAL | WELLPADL 1.37594 628050 3669970 | 1 YRS 1.03

ANNUAL WELLPADN 1.6172 528630 31671230 | | YRS : 1.2]

ANNUAL | WELLPADP 0.54142 630340 3669220 . 1YRS 0.41

ANNUAL | WELLPADR 1.40755 630370 3669830 | 1 YRS | 1.06

Concentrations are in micrograms per cubijc meter




TABLE G-30 CONSTRUCTION NO2 IMPACTS
ISCST3 MODELING

ANNUAL
File Average {Group ~ Conc. East{X) North{Y) Timne ARM Conc.
NOx long_ 98 NOX.USF ANNUAL ALL 6.87404 628483 3670259 1 YRS 5.16
ANNUAL  ALLEXHST : 4.57847 | 62848331 3670375.25 1 YRS 3.43
ANNUAL  ALLWELLS 317261 628600 3671170 1 YRS 238
ANNUAL BPWELL 0.77485 628038 3670695 1 YRS 0.58
ANNUAL CIWELL 0.88853 628690 3670660 1 YRS 0.67
ANNUAL  EXHAUSTI 1.66825 | 627710.38 3670434 1 YRS 1.25
ANNUAL  EXHALSTZ 201277 | 62773544 36707035 1 YRS 1.51
ANNUAL - EXHAUST? 238048 | 62B483.8]  1670607.75 1 YRS 1.94
ANNUAL ; EXHAUST4 257919 | 62848331  3670375.25 1 YRS 1.93
ANNUAL | WELLPADC 0.9199 628483 3670259 1 YRS 0.69
ANNUAL | WELLPADI 1.00583 627100 3670900 1 YRS Q.75
ANNUAL WELLPAD) 1.72040 628150 3670900 1 YRS 1.29
ANNUAL | WELLPFADL 1.66845 628060 3669040 1 YRS 1.25
ANNUAL | WELLPADN 1.73598 628600 3671170 1 YRS 1.30
ANNUAL | WELLPADP 0.65286 630340 3669190 1YRS 0.49
ANNUAL | WELLPADR 1.70963 630340 3669820 1 YRS 1.28
NOx long 99 NOXUSF | ANNUAL ALL 651789 628157 3670695 1 YRS 4.89
ANNUAL ALLEXHST 4.31973 0628157 3665 1 YRS 3.24
ANNUAL | ALLWELLS 310747 630370 3669820 1 YRS 2.31
ANNUAL BPWELL 0.6605 62806781 3670695 1 YRS 0.50
ANNUAL CTWELL 0.52489 628720 36700660 1 YRS 0.62
ANNUAL | EXHAUST! 1.88329 6277105 3670463 1 YRS 1.41
ANNUAL | EXHAUST2 275792 1 62775544 3670703.5 1 YRS 2.07
ANNUAL | EXHAUSTS 2.44293 628157 3670695 1 YRS 1.83
ANNUAL | EXHAUSTY 2.17909 | 62843331 ~ 367040425 ' YRS 1.63
ANNUAL WELLPADC 0.94124 628443 3670239 I YRS 0.71
ANNUAL | WELLPADI 0.87754 626980 670870 I'YRS 0.66
ANNUAL WELLFADI] 1.65678 028120 36F08T0 P YRS 1.24
ANNUAL | WELLPADL 1.57947 628060 3669910 P YRS 1.18
ANNUAL WELLPADN 1.60323 523600 kLY Rwitl I YRS 1.25
ANNUAL | WELLPADP 0.61899 630370 3669190 I YRS 0.46
ANNUAL WELLEADER 1.62661 630370 3669820 1 YRS 1.22

Concentrations are in micrograms per cubic meater




TABLE G-31 OPERATIONS SHORT TERM NO2 IMPACTS

OLM Modeling
File Average Group Conc. East{X) North(Y) | Time
NO21HRrey 1-HR ALL 209.08 628006.5 3670259.5 ¢ 95112618
1995 1-HR ! DSLFP 174.32 628096.5 }670259.5 95112618
1-HR OMALL 115.52 628484 3670695 95010108
NO21HRrey 1-HR ALL 202.54 628066.81 | 36702595 & 96090509
1995 1-HR DSLFP 170.88 62R066.81 | 3670259.5 96090909
1-HR. OMALL 125.46 628360 3670720 96022508
NO21HRrev 1-HR ALL 174.95 628060 3670240 97102018
1997 1-HR DSLFP 153.10 628060 3670240 97102018
1-HR OMALL 111.3 627130 ¢ 3670960 97011108
NO21HRrev 1-HR ALL 197.46 628150 ¢ 3670240 98001809
1998 1-HR DSLFP 144.84 628150 3670240 98091809
1-HR OMALL 04.18 628484 | 3670695 98083109
NOZ1HRrey I-HR ALL 177.46 627977.63 | 3670259.75 99032408
1999 1-HR DSLFP 158.93 628096.5 @ 36702593 99052407
1-HR OMALL 93.506 62830563 | 3670695 : 99080608
OLM Modeling-Screening Review
File Averape ! Group Conc. Bast(X) | North(¥) | Time
ENGSNO2 1-HR ALL 174.37 628096.3 36702595 © 95112618
1995 1-HR 480VDSL 125.36 627858.69 | 3670259.75 - 95102211
1-HR 4160VDSL, 109.37 i ;
1-HR DSLFP 174.32 628096.5 © 3670259.5 | 95112618
ENGSNO2 1-HR ALL 172,97 627100 3670900 ¢ 96092324
1996 1-HR 480VDSL 106.60 627880 - 3670240 96121510
1-HR 4160VDSL 131.90 62775544 © 36707035 - 96042417
1-HR DSLFP 170.88 628066.81 . 3670259 96090909
ENGSNO2 1-HR ALL 160.29 627710 3670260 97040318
1997 1-HR 480VDSL 125.53 627710 3670260 97070819
1-HR 4160VDSL 144.31 62775544  3670703.5 97060718
1-HR DSLFP 153.10 H28060 . 3670240 97102018
ENGSNO2 1-HR ALL 193.97 627710 3670260 98040218
1998 1-HR 480VDSL 126.12 627710, 3670260 08040218
1-HR 4160VDSL 140.91 627753.75 ' 3670746 98071815
1-HR DSLFP 144.84 628150 | 3670240 IROG1R09
ENGSNO2 1-HR. ALL 158.93 628096.5 3670259.5 99092407
1999 1-HR 480V DSL 126.94 627820 3670240 99101619
I-HR 4160V DSL 119.73 627760.56 3670819 99031717
1-HR DSILFP 158.93 628096.5 3670259.5 ¢ 99092407

Concentrations are in micrograms per cubic meter




TABLE G-31 OPERATIONS SHORT TERM NO2 IMPACTS (Continued)
ISCST3 Modeling

1& 24 HOUR
File . Average Group Conc. East(X) North{Y) Time

OperNOxst95. USF 1-HR ALL 31101752 627100 3670900 95032006
© 1-HR 480VDSL 144.37247 627710 3670260 95070805

1-HR 4160VDSI. 173.6537 627850 3670720 93080906

1-HR DSLFP 220.93613 628037 3670259.5 95021520

I-HR. . OMEXI1ALL 6111702 | 6284245 3670695 95010108

1-3IR  ° OMEX2ALL 109.84692 ; 627100 3670900 95031506

iI-HR i OMALL 12211068 | 627100 3670930 95032006

24-HR ALL 50.52995 | 628096.5 3702595 95101324

24-HR 480VDSI. 20.78239 627710.12 3670318 95072424

24-HR - 4160VDSL 28.53531 62775544 | 36707035 95081524

24-HR DSLFP 35.06844 628096.5 36702595 © 95101324

24-HR OMEX1ALL 23,1676 628275.88 3670695 95061624

24-HR  OMEX2ALL 249191 62775544 | 36707035 . 95103024

24-HR OMALL 42.77226 628216.38 3670695 95041724
OperNOxst96.USF I-HR ALL 304.22372 627100 3670900 | 96091705
1-HR - 480VDSL 22925473 | 627858.65 | 3670259.75 ; 96042807

I-HR  ~ 4160vDSL 150.07883 | 627919.12 3670695 96070702

1-HR DSLFP 2199612 628037 3670259.5 96102706

1-HR OMEX1ALL 65.48469 628330 3670720 96022508

I-HR OMEX2ALL 107.68604 627130 3670960 96022802

I-HR OMALL 125.39145 628360 3670720 96022508

24-HR ALL 81.2295 62775544 | 36707035 96071424

24-HR 480VDSI. 20.04535 627858.69 ¢ 367025975 | 96010224

24-HR 4160VDSL 44 06087 62775544 3670703.5 96071424

24-HR ., DSLFP 28.10016 6280960.5 36702595 96112724

24-HR OMEXTALL 22.81664 62821638 3670695 96041724

24-HR OMEX2ALL 2B.61587 62775544 36707035 6071424

24-HR - OMALL 45.28650 62821638 3670695 96041724
OperNOxst97.USF I-HR . ALL 303.72433 627100 3670900 | 97081203
1-HR 480V DSI. 141.18761 627710 3670260 97040318

1-HR - 4160VDSL 198.10582 | #27859.69 3670695 0070706

1-HR DSLFP 22294913 | 62800731 - 36702595 97021320

1-HR | OMEX1ALL 91.04651 62833531, 3670695 97123008

I-HR OMEXZ2ALIL 112.06875 627130 © 3670930 97122103

. I-HR, OMAILL 165.0959 62836512 3670695 97123008

i 24-HR ALL 75.10021 628120 3670240 97022424

i 24-HR ABOVDSL 22.66216 627880 3670240 97121124

' 24-HR 4160VDSL 2938144 62775375 3670746 97080824

i 24-HR DSLFP 37.13186 628096.5 3670259.5 07022424

24-HR OMEXTALL 2796415 628246.19 3670695 97062324

24-HR OMEX2ATL 25.88371 62775544 | 36707035 | 97080824

24-HR OMALL 4715237 . 628246.19 3670695 97052424

Concentrations are in micrograms per cubic meter



TABLE G-31 OPERATIONS SHORT TERM NO2 IMPACTS (Concluded}
ISCST3 Modeling

1& 24 HOUR
File Average Group Cone. East{X) | North(Y) Time
OperNOxst98.USF I-HR ALL 303.25958 627100 3670900 98081501
1-HR 430V DSL 142.872890 | 627888.38  3670259.75 | 98100506
1-HR 4160VDSL 177.59535 | 627919.12 3670695 98081201
1-HR DSLFP 214.43475 | 628066.81  3670259.5 | 98121702
1-HR OMEXIALL 5621402 | 628305.62 3670693 08033118
1-HR OMEX2ALL | 110.55287 627100 3670900 98021006
1-HR OMALL 124.23096 627100 . 3670900 98021006
24-HR ALL 70.9305 628066.81 | 3670259.5 98121624
24-HR 4R0VDSL 2007364 | 627828.88 | 3670259.75 98051724
24-HR 4160VDSL 33344 627753.75 3670746 93071924
24-HR DSLFP 39.10098  628066.81 | 36702395 98121624
24-HR | OMEXI1ALL 25.17057  628246.19 3670695 | 98032724
24-HR ' OMEX2ALL 3022396 627721.44 3670707 98022324
24.HR OMALL i 4518192 628246.19 3670695 58032724
OperNOxst99,USF 1-HR ALL . 30394971 627100 3670900 99061602

I-HR 480VDSL 151.06303 627850 1 3670030 99101707
I-HR 4160VDSL 150.07438 | 627919.12 3670693 95070621
I-HR .~ DSLFP . 223.03049 | 628007.31  3670259.5 | 99122122
¢ 1-HR . OMEXIALL | 5724935 | 628365.12 3670695, 99072006
i 1-HR  OMEXZALL | 107.73409 627100 ¢ 3670900 29041405

1-MR | OMALL [ 121.04214 627100 3670900 09041405
24-HR ALL 9430045 | 627755.44 | 36707035 99072724
24-HR 480VDSL 29.74209 627850 3670210 99092824

|
24 HR | 4160VDSL 4691383 - 62775544 | 36707035 | 09070624
24-HR ‘ DSLFP 3107128 627977.62 | 367025975 | 99092824
24-HR OMEXI1ALL 2798872 628246.19 3670695 99033124
24-HR | OMEXZALL 39.55623 62775544 | 36707035 | 99082924
24-HR ‘ OMALL 46.76714 62824619 3670695 99033124

Concentrations are in mictograms per cubic meter




TABLE G-32 OPERATIONS NOX IMPACTS

ANNUAL
File Average Group Cont, East(X} North{¥} Time ARM Cong

OperNOxann95.USF | ANNUAL ALL 0.34120% 022484 I6TOE9S L YRS 0.38
ANNUAL 4830VDSL 004482 £27710.12 357031% 1YRS 003

ANNUAL 4160VDSL 005378 | 628630 3670630 FYRE 0.04

ANNLUAL DSLFP 007375 BZB4BIEN IGTORDT TS FYRS 0.06

ANNUAL | OMEXIALL 0.18322 | 62824619 3670695 T YRS 014

ANNUAL OMEXZALL 0.24671 H28484 3670695 1 YRS 015

ANNUAL OMALL 0.35652 62324619 3670695 1 YRS 0.27

OperNOxann96.USF | ANNUAL ALL 0.48162 G184584 3670695 1 YRS 036
: ANNUAL 420V D51, 0.04323 62R483.5 IOT0462.5 I YRS 0.03

! ANNUAL 4160VDSL 0.05784 628454 3670605 TYRS .04

 ANNUAL DSLFP 006584 62848362 IG70520.5 I YRS 0.05

ANNUAL | OMEX|ALL 019175 GIR2440.19 3670695 1 YRS 014

ANNUAL OMEXZALL 0.22582 628484 J6TORSS I YRS 0.7

ANNLIAL OMAall 036194 62824619 3670695 1 YRS 0.27

OperNOxann%7.USF  ANNUAL ! ALL 0.44934 628434 3670695 1 YRS 0.34
ANNUAL 430V DSL 0.04392 62771031 3570376 1 YRS 0.0

ANNUAL 4160vDSL 405385 627100 3670900 I YRS 0.04

ANNIIAL DSLFP 0.07241 62B483.62 36705205 T YRS 005

ANNUAL | OMEX1ALL 0.16494 628246.19 3670695 I YRS 0.12

ANNUAL | OMEX2ALL 0.22086 G2B454 3670695 1¥RS a7

ANNUAL OMALL 032509 GIE484 3670695 1 YRS 0.24

QperNOxann98.USF . ANNLIAL ALL 045989 622424 3670695 I YRS 0.34
;. ANNUAL 430YDSL 0.04534 62848338 36704335 1 YRS .04

ANNIIAL 4160VDSL 0.0630% 6IRG30 3670570 1 YRS 0.05

ANNUAL | DSLFP 0.07361 62848338 36704335 1 YRS 0.06

ANNUAL | OMEX1ALL 17494 GIR246.19 3670695 ;.  1¥RS 013

+ ANNUAL | OMEX2ALL 021437 628484 3670695 | 1 YRS 416

ANNLIAL OMALL 0.33365 625484 3670695 - 1 YRS Q.25

OperNOxann®.USF  ANNUAL ALL 042259 1 618454 670695 | 1 YRS .32
ANNUAL * 430VDSL 004871 62848338 A6T0433.5 | I YRS 4.04

ANNUAL - 4160VDSL 0.06262 6775544 16707035 | T YRS .08

ANNLIAL DSLFP 008275 628483 38 36704335 1 YRS 0.06

ANNUAL - OMEX1ALL 0.1461 | 628275.88 3670695 1 1YRS an

ANNUAL ~ OMEX2ALL 020649 ! H1EAR4 3670695 1 1 YRS 0.5

ANNUAL © OMALL 032844 | 628484 J6706595 1 YRS 0.25

Concentrations are in micrograms per cubic meter




TABLE G-33 TEMPORARY NO2 1 HOUR IMPACTS

OLM MODELING
File Average Group Conc. East(X) North(Y} Time
NO2ZWELLI -1995 1-HR WELLPADI 205.76 627100 3670900 | 95070621
NO2ZWELLI -19%6 1-HR WELLPADI 217.20 627100 3670900 | 06082224
NOXWELLY -19%7 1-HR WELLPADI | 236.49 627100 3670900 97072723
NOZWELLI -1998 1-HR WELLPADI | 209.96 627100 3670900 - 98121921
NO2ZWELLI -1999 1-HR WELLPADI 221.95 627100 i 3670000 99071720

Concentrations are in micrograms per cubic meter



TABLE G-34 CONSTRUCTION CO IMPACTS

& 8 HOUR
File Average Group Conc. Fast{X) North{¥}) Time

0 short 95 COUSF 1-HR ALL 184.75952 82775544 | 36707035 95081008
1-HR ALLEXHST | 18475952 62775544 30707035 95081008
i-HR ALLWELLS 81.6502 627100 3670900 95070621
1-HR. EXHAUSTY | 13536594 628007.31  3670259.5 93041010
1-HR EXHAUST2 15922664 62775544 3670703.5 95081008
1-HR EXHAUST3 13299788 628484 3670655 95030414

. 1-HR EXHAUST4 13167343 628483 3670259 25051508
i 1-HR WELLPADC  26.84404 627640 3670450 Q5092717
i 1-HR WELLPADI BE.6502 627100 3670900 G5070621
i 1-HR WELLPADL 3715113 627900 GG 700 93040923
[ 8-HR ALL BT.5703% | 62775544 | 36707035 ~ 95011016
&-HR AILLEXHST R7.57031 | 62775544 | 36707035 5011016
! R-HR AITWELLS  33.40533 627100 3670900 B5010508
¢ 8-HR EXHAUSTI 65.52069 627970 3670240 95032516
8-HR EXHAUSTZ 6676775 | 62775544 | 3670703.5 95011016
8-HR EXHAUST? 5405764 628484 3670695 950j1616
8-HR EXHAUST4  64.25662 628360 3670210 93032316
8-HR WELLPADC : 13.13712 627530 3670450 95081116
3-HR WELLPADI ~ 31.31335 627100 360900 93010508
8-HR WELLPADL. | 18466535 628000 3669940 95051316
CO short %6 CO,USF 1-HR ALL 19167993 | 62775544 36707035 96081309
1-HR ALLEXHST | 191.67993 | 62773544 36707035 6081309
1-HR ATIWELLS | 81.22439 527100 3670900 96082224
1-HR EXHAUST! | 13226997 | 627977.62 3670259.75 96102614
1-HE EXHAUST2 | 159.72066: 62775544  3670703.5 06071315
I-HR EXHAUSTI | 141.71735 628484 , 3670695 56080409
I-HR EXHAUST4 | 143.07272  628304.62 367025925 ;1 96040509
I-HR WELLPADC 31.7546 627400 3670570 I 36070904
I-HR WELLPADI 81.2245% G200 3670900 06082224
I-4IR WELLPADL | 42.55562 627830 3669700 960405110
8-HR ALL 8849139 62775544 | 36707035 96081316
8-HR ALLEXHST | 88.49139% 62775544 | 36707035 96081316
8-HR ALLWELLS 259733 627047 3670845 960283016
8-HR EXHAUST! 5717836  627977.62 | 367025975 96030616
5-HR EXHAUST2 | 74.26674 62773544 | 36707035 96081316
3-HE EXHAUST3 68.20935 628484 3670695 96012516
2-HR EXHAUST4 50.6810 628360 3670240 96030616
&-HR WELLPADC ' 13.63716 [ 627610 3670450 96071416
&-HR WELLPADI 2483127 | 627047 3670845 96083016
8-HR WELLPADL  17.79839 | 627760 3665700 B6042816
CO short 97_CO.USF . 1-HR ALL 192 83495 ! 627100 IGT0H00 1 9T0HT108
1-HR ALLEXHST  187.88232| 62775544 36707035 FF0TOR0R
1-HR ALLWELLS 8122462 | 627100 3670900 97072723
1-HR EXHAUSTL ° 136.765061 627940 3670240 97010614
1-HR EXHAUST2 | 157481117 62775544 | 36707035 97033016
1-HR EXHAUST3 1367748 G2E4E4 3670695 97111309
1-HR EXHAUST4 | 148.98289 G628304.62 | 3670239.25 1 97042410
1-HR =~ WELLPADC | 29.36073 627490 3670660 97051206
I-HR WELLPADI §1.22462 G20 3670900 37072723
I-HR WELLPADL 43,6607 627850 JHaI700 FT010613
5-HR ALL §5.96709 628484 3670695 7010216
8-HR ALLEXHST | 8229487 62701812 367025973 7040314
8-HR ALLWELLS | 26.61826 - 627070 3670845 97040816
8-HR EXHAUST? 69.19534 627970 IpT0240 97022416
8-HR EXHAUST2 | 54.678206 ; 627735.44  3670703.5 7060816
&-HER EXHAUST3 68.1394 628484 3670695 97010316
E-HR EXHAUST4 | 67.705%0 628330 3670240 970224106
B-HE WELLPADC | 1436147 ;627550 ' 3670360 97062616
8-HR WELLPADI 2658796 627070 i 3670845 G7040816
3-HR WELLPADL  20.51643 | 627910 | 3669700 97022516

Concentralions are in micrograms per cubic meter




TABLE G-34 CONSTRUCTION CO IMPACTS (Continued)

1 & 8 HOUR
File Average Group Come. LEast(X) North(Y) Time
CO short 98 COUSF 1-HR ALL 188.85925 | 62775544 36747035 QROBOS09
1-HR ALLEXHST | 188.85925| 627755.44 | 3670703.5 95080509
1-HR ALEWELLS 78.90804 627100 3670900 98121921
1-HR EXHALUSTL 139.28520° 627977.62 | 3670259.75 98030709
1-HR EXHAUSTZ | 159.13023 62775544 | 36707015 S8080509
1-HR EXHAUSTY 137.98885: 028434 3670695 GRO21508
1-HR EXHAUST4 13842308 628300 3670240 95120909
1-HR WELLPADC | 27.16359 827710 3670260 95120018
1-HR WELLPADI 78.90804 527100 3670500 GR121921
1-HR WELLPADL | 42.35675 627820 3669700 98120911
2-HR ALL 111.08631 | 2775544 | 36707035 22022314
8-HR ALLEXHST | 111.08631| 62775544 | 3670703.5 | 98022316
8-HR ALLWELLS 27.13501 © 6271146 3670845 BE062516
8-HE EXHAUSTI 63.10532 627970 3670210 98111916
§-HR EXHAUST2 0353844 62775544 36707035 98022316
8-HR EXHALSTA 684739 : 628127.1% 3670695 98022316
8-HR EXHAUST4 6749558 628330 3670210 981i1916
8-HE ' WELLPADC 13.88018 627610 3670480 98071616
8-HR WELLPADI 2713471 627116 3670845 98062516
2-HR WELLPADL | 19.12433 628030 3669970 92050724
CO short 99 CO.USF |-HR ALL 180.61688 | 627755.44 | 3670703.5 99072713
1-HR ALLEXHST | 180.61688| 627755.44 ' 3670703.5 99072713
|-HR ALLWELLS £1.96195 627100 3670500 Go071720
I-HR EXHAUST1 | 138.46654 . 627977.62 367025975 99032311
1-HR EXHAUST2  156.70367 | 62775544 | 36707035 GOT2 3
1-HR EXHAUSTY . 13327763 528484 3670695 95030413
1-HR EXHAUST4 | 14195782 | 62833431 | 3670239.25 99121108
1-HR WELLPADC | 27.16233 627640 3670450 99081311
1-HR WELLPADI 81.96195 627100 3670900 GOOT1T2I0
|-HR WELIPADL | 44.32494 627850 3669700 99121111
§-HR ALL 104.88345 ! 62775544 36707035 © 99070616
8-HR ALLEXHST | 104.88545 627753544 | 36707035 99470016
8-HE ALLWELLS | 22.74033 . H26950 AGT0870 9907218
3-HR EXHAUSTI 76.67491 | 627880 1670130 99120316
3-HR EXHAUST2 = 90.59977 | 62775544 | 3670703.5 FINTN616
3-HR EXHAUSTI i 72.5193 628157 3470695 99072716
8-HR EXHAUSTS | 70.30177 628270 3670240 99120316
2-HR WELLPADC | 17.40009 627380 36704580 Q907616
§-HR WELLPADI 18.64078 627100 1670900 99050808
8-HR WELLPADL | 20.10469 627970 3669910 99042216

Concentrations are in micrograms per cubic meter




TABLE G-35 OPERATIONS AND TEMPORARY CO IMPACTS

OPERATIONS
1& 8 HOUR
File Average Group Cone. East{X) North(Y} Time

OperCO95.1SF 1-HR ALL 2189.80859 628066.81 36702555 95092406
1-HR 480VDSL 4.01035 627710 3670260 95070805

1-HR 4160V DSL 11.13474 627850 3670720 95080506

I-HR DSLFP 9.67498 628037 36702595 95021520

I-HR OMEX1ALL 1503.97986 628067 81 3670605 93072607

I-HR | OMEXZALL ' 2180.58154 628066.81 362595 95092406

i 1-HR ~ OMALL 2189.80835 6280660.81 3670259.5 95092406

8-HR ALL 42641748 628097.5 ' 3670695 95061324

%-HR 480VDSL 1.33043 627710.12 3670289 95072316

8-HR 4160VDSL 3.42663 627753.75 3670746 95081424

i B-HIR DSLFP 3.15469 628066.81 3670259.5 95111216

I B-HR OMEX1ALL 30276807 628097.5 3670695 95061324

8-tIR OMEXZALL 393.31924 628066.81 36702595 95021508

8-HR OMALL 42611325 628097.5 3670695 85061324

OperCO%.USF I-HR ALL 1982.74304 628066.81 36702595 96092623
L-ITR 480VDSL 6.36819 62Z7858.65 | 3670259.75 96042807

1-HR 4H160VDSL 9.62311 627919.12 3670695 96070702

1-HR DSLFP 9.63229 628037 36702595 96102706

1-HR OMEXIALL | 1539.30444 62800831 3670693 AGNR2006

i-HR OMEX2ALL 1974.15198 628066.51 36702595 96092623

1-HR OMALL 1982.74255 62806681 36702595 96092623

8-HR ALL 561.38733 628097.5 3670695 96021324

8-HK 480VDSL 1.5195 627850 3670240 96010216

8-HR 4160VDSL 4.77324 62775544 3670703.5 26071424

8-HR DSLFP 2.78156 628066.81 3670259.5 96033016

8-HR OMEXIALL 352.96085 628067.81 3670695 96040624

§-HR OMEX2A1L 436.54272 627948.81 3670695 46102408

8-HR OMALL 561.38733 6280975 3670695 96021324

OperCOY7.USF 1-HR ALL 2129.87598 628066.81 367025595 97122402
1-HR 430VDSL 352188 627710 3670260 97040318

~ l-HR 4160VDSL 1 12.70262 627859.69 3670655 FHHT06

. 1-HR DSLFP 9.76313 628007.31 36702595 97021320

. 1I-HR OMEX1ALL 1482.53003 62806781 3670695 97122607

LO1-IR OMEX2ALL 212105762 628066.81 36702595 97122402

[ 1R OMALL 212887573 628066.81 36702595 97122402

N ALL © 557.13684 627948.81 3670695 97021924

! 8-HR 480VDS1. | 1.42652 627880 3670240 57121116

| 8-HR 4160VDSL | 354526 62775206 | 3670786.75 : 9TOBOR24

' 8HR ! DSLFP 3.15401 628037 367025395 97030408

! RHR | OMEXIALL 361.77991 628067 .81 3670695 97041808

i 8HR ‘ OMEX2ALL 542 07678 627948.81 3670695 97021924

§-HR OMALL 555.68976 62794881 3670695 97021524

Concentrations are in micrograms per cubic meter




TABLE G-35 OPERATIONS AND TEMPORARY CO IMPACTS (Continued)
OPERATIONS

1&8HOUR
File Average Group ) Conc. East(X}) Morth(Y) | Time
OperCO%R.USF I-HR ALL 2108.18945 628066.81 36702565 1 98012904
I-HR 430VDSL . 3.96869 627888.38 | 3670259.75 & 98100506
1-HR. 4160V DSL 11.38748 627919.12 3670695 | 98081201
I-HR DSLFP 9.39028 628066.81 36702595 : 98121702
1-HR OMEX1ALL 1533.60304 628008.31 36706595 98141403
I-HR OCMEXZALL 2099.40771 623066.81 3670259.5 98012904
1-HR OMALL 2108.1889%6 628066.51 3670259.5 98012904
8-HR ALL 549.59198 628008.31 3670695 98121908
8-HR 480VDSL 1.5334 62782888 | 3670250.75 98051716
B-1IR 4160VDSL 3.9455 62775375 3670746 98071816
§-HR DSLFP 336614 628126.19 3670259.5 - 98091208
B-HIR OMEXTALL 363.6218 628067 81 3670693 98121508
g-HR OMEXZALL 399.00684 627948.51 3670695 . 9101008
8-HR OMALL 549.24316 628008.31 3670695 i 98121908
OperCO99.USF I-HR ALL 1974.52686 628066.81 3670259.5 | 99083104
1-HR 480VDSL 4.1962 627850 3670030 | 99101707
1-HR 4160VDSL 9.62284 627919.12 1 3670695 99070621
1-HR DSLFP 9.7667 628007.31 ~ 3670259.5 99122122
1-HR OMEXIALL 1527.52795 62800831 3670695 99121923
I-HR CMEXZALL 1965.94702 628066.81 3670259.5 99083104
|-HR OMALL 1974.52637 628066.81 . 3670259.5 39083104
8-HR ALL 529.33984 628127.19 3670695 99122516
&-HR 430VDSL 1.92739 627888.38  3670239.75 99120316
8-HR 4160VDSL 6.64316 627755.44 3670703.5 99072716
8-HR DSLFP 2.58702 628037 3670259.3 99120116
8-HR OMEX!ALL 371.60577 628097.5 3670693 99100208
B-HR OMEX2ALL 406.81027 628006.81 3670239.5 99120516
$-1IR OMALL | 5293363 62812719 3670695 H9122510
TEMPORARY
1& 8HOUR
File Average Group Come. . East(X) North(Y} ! Time
TempCO95.USF I-HR | WDRILLI 81.6502 = 627100 3670900 ° 95070621
8-HR i WDRILLI 3131336 627100 3670500 93010508
TempCO%6.USF {-HR | WDRILLI 81.22459 627100 3670900 96082224
S-HIR 0 WDRILLI 2483127 627047 3670845 96083016
TempCO97.USF 1-HR WDRILL! 81.22462 627100 3670900 97072723
&-HR WDRILLI 2658796 627070 3670845 57040810
TempCO98.LSF 1-HR WDRILLI 78.90804 627100 3670900 98121921
i &HE WDRILL! 27.13471 627116 3670845 SR062516
TempCOYW.UGSF ©  L-HR WDRILLI - 81.96195 627100 3670900 99071720
i 8-HR WDRILLI - 18.64078 627100 3670900 99050808

Concentrations are in micrograms per cubic meter



TABLE G-36 CONSTRUCTION SO2 IMPACTS

ANNUAL

File Average CGroup Cone. East(X} North(Y) Time
SO2 long_95_SO02USF ANMNUAL ALL 015216 628483 3670259 1 YRS
ANNLUAL ALLEXHST 007574 6280973 3670695 1 ¥RS

ANNUAL ALLWELLS 0.00591 628630 3671230 1 YRS

ANNUAL EXHAILTSTI .04028 02771031 3670405 1 YRS

ANNLAL EXHAUST2 0.03933 627710588 3670637 1 YRS

ANNUAL EXHAILST3 £8.04369 623484 3670695 I YRS

ANNUAL EXHAUST4 0013742 02848331 | 3670404.25 1l YRS

AWNUAL WELLPADN 04916 625600 3671230 1 YRS

ANNUAL WELLPADRJ 0.04103 625150 3670930 1 YRS

ANNLIAL WELLPADL 0.0397 623090 3669970 1 YRS

ANNUAL WELLPADI 0.026%9 627100 3670900 I YRS

ANNUAL WELLPADC Q.002162 023484 3670693 1 YRS

ANNUAL WELLPADR 0.04038 630370 3669350 1 YRS

ANNUIAL WELLPADP 0.01556 630340 3669220 1 YRS

ANMUAL . CTWELL 0.02114 62R690 3670690 1 YRS

ANNUAL | BPWELL 1.02036 G28008.31 3670695 1 YRS

502 long 96 SO2.USF ANMUAL ALL 0.14612 628484 3670693 I YRS
ANKNUAL ALLEXHST 008144 G2B097.5 3670695 I YRS

ANKUAL ALLWELLS 1.10497 627100 3670900 1 YRS

ANNUAL EXHAUSTI 0.04104 627710.31 3670405 1 YRS

ANNUAL EXHAUST2 0.04 627710.88 3670637 1 YRS

ANNUAL EXHAUST3 0.04371 628484 3670695 1 YRS

ANNUAL EXHAUST4 0.03377 G28483.31 | 367040425 1 YRS

ANNUAL WELLPADN 0.05225 623600 3671230 1 YRS

ANNLIAL WELLPADM 0.04339 628150 3670930 1 YRS

ANNUAL WELLPADL 0.04193 628060 3669970 1 YRS

ANNUAL WELLPADM 0.02713 627100 3670900 1 YRS

ANNUAL 1 WELLPADC 0.02244 627100 3670900 1 YRS

ANNUAL E WELLPADR 0.0418% 630370 3669850 1 YRS

MANNUAL ¢ WELLPADP 0.0163 630340 3069220 1 YRS

ANNUAL ! CTWELL 0.02228 628650 3670690 1 YRS

ANNUAL ~ BPWELL 0.02149 628008.31 30670695 1 YRS

502 long_97_S0O2.USF ANNUAL ALL 0.14094 628483 3670259 1 YRS
ANNUAL ALLEXHST 0.07509 6280975 3070695 1 YRS

ANNLUAL ALLWELLS 010362 627100 3670900 1 YRS

ANMNLIAL EXHAUSTI 0.0469 62771031 3670405 1 YRS

ANNUAL EXHAUSTZ 0.04585 627710.88 3670637 1 YRS

ANNLAL EXHAIUST3 0.03926 628483.88 3670637 ' 1 YRS

ANNLAL EXHAUST4 0.03948 628483.31 | 367040425 ! 1 YRS

ANNUAL WELLPADN 004535 528630 3671230 1 YRS

ANNUAL WELLPATY 0.0401 628120 3670900 1 YRS

ANNLUAL WELLPADL 0.03858 628090 3669970 1 YRS

ANNLUAL WELLPADI 0.03107 627100 3670900 1 YRS

ANNUAL WELLEAD 0.02219 627520 3670420 1l YRS

ANNUAL WELLPADR 0.03947 630370 3669850 1 YRS

AMNNUAL WELLPADP 0.01521 630340 36659220 1 YRS

ANNLIAL CTWELL 0.02053 628720 3670690 1 YRS

ANNUAL BFWELL 0.01967 628038 3670695 1 YRS

Concentrations are in micrograms per cubic meter




TABLE G-36 CONSTRUCTION SO2 IMPACTS (Continued)

ANNUAL

File Average Group Cone. East{X) North(Y) Time
SO2 long_9%8_SO2.USF ANNUAL ALL 0.15593 628483 3670259 I YRS
ANNUAL ALLEXHST 0.08419 62848331 | 3670375.25 1 YRS

ANNUAL ALLWELLS 0.08899 628600 1671170 1 YRS

ANNUAL EXHAUSTI 03068 627710.38 3670434 1 YRS

ANNUAL EXHAUST2 0.03701 62775544 3670703.5 1 YRS

ANNUAL © EXHAUST3 0.04745 62848381 367060775 1 YRS

ANNUAL EXHAUSTA 0.04743 628483.31 | 3670375.25 1 YRS

ANNUAL WELLPADN 0.04868 628600 3671170 I YRS

ANNUAL WELLPADJ 0.04824 628150 3670900 1 YRS

ANNUAL WELILPADL 0.04679 628060 3669940 1 YRS

ANMNUAL \ WELLPADI 0.0282 627100 3670900 1 YRS

ANNUAL | WELLPADC 0.0258 6283483 31670259 1 YRS

ANNUAL WELLFADR 0.04794 630340 3665820 1 YRS

ANNUAL WELLPADP 0.01834 630340 3669190 1 YRS

ANNUAL CTWELL 0.025 628650 3670660 I YRS

ANNUAL BPWELL 0.0218 628038 3670695 1 YRS

502 long_99 SO2.USF ANNUAL ALL 0.14164 528483 3670259 1 YRS
ANNUAIL ALLEXHST 0.07944 628157 1670695 1 YRS

ANNUAL ALLWELLS 0.08625 630370 3609820 1 YRS

ANNUAL EXHAUST1 003463 6277105 3670463 1 YRS

ANNUAL | EXHAUST2 0.05072 627755.44 36707035 1 YRS

ANNUAL EXHAUST3 0.04492 628157 3670695 1 YRS

ANNUAL EXHAUST4 0.04007 628483.31 | 3670404.25 1 YRS

ANNUAL WELLEADN 0.04664 628600 3671170 1 YRS

ANNUAL WELLPAD] 0.04646 628120 3670870 1 YRS

ANNUAL WELLPADL 0.0443 628060 3669910 1 YRS

ANNUAL WELLPADI 0.02459 626980 3670870 1 YRS

ANNUAL WELLPADC 0.02639 628483 3670259 1 YRS

ANNUAL WELLPADR 0.04561 630370 3669820 1 YRS

ANNUAL WELLPADP 001739 630370 3669190 1 YRS

ANNUAL ; CTWELL 002321 628720 3670660 1 YRS

ANNUAL | BPWELL 0.01859 62806781 3670695 1 YRS

Concentrations are in micrograms per cubic meter




TABLE G-36 CONSTRUCTION SO2 IMPACTS (Continued)

SHORT TERM (1, 3, 24 HOUR)

File Average Group Cong, Last{X) North{Y) Time
S02 short_95_S02 13.(ISF 1-HR ALL 18.77935 627100 3670900 95070621
1-HR ALLEXHST 4.47094 627755.44 © 36707035 935081008
1-HR ALLWELLS 1877955 © 627100 3670900 95070621
1-HR EXHAUSTIL 327568 628007.31 3670259.5 95041010
1-HR EXHAUST2 385308 627755.44 | 36707035 35081008
1-HR EXHALSTS 321838 628484 3670695 95030514
1-HR EXHAUST4 3.180638 628483 3670259 . 95051508
1-HR WELLPADC 6.17413 627640 1670450 | 93092717
1-HR WELLPADI 1877955 627100 3670904 95070621
1-HR WELLPADL - 855166 627900 3669700 95040923
3-HR ALL 11.95247 627100 3670900 95010506
3-HR ALLEXHST 3.1984 628484 3670695 95030515
3-HR ALLWELLS 1195247 1 627106 3670900 95010506
3-HR EXHAUST! 2.51471 627970 . 3670240 | 95032515
3-HR EXHAUST2 2.39607 62775544 | 36707035 95031009
3.HR EXHAUST3 2.3089 628484 3670695 95030515
3-HR EXHAUST4 2.39209 628360 3670180 95032515
3-HR WELLPADC 417928 ; 627880 3670120 950325135
3-HR WELLPADI 11.95247 ;627100 1670900 95010506
' 3-HR WELLPADL. ! 5.80928 628000 3669940 95061618
24-HR ALL 398515 628510 3671230 95050524
24-HR ALLEXHST 0.77058 62775544 3670703.5 95011024
24-HR ALLWELLS 198391 628510 3671230 95050524
24-HR EXHAUSTI 0.66801 627970 1 3670240 85032524
24-HR EXHAUISTZ  0.58753 62775544 | 36707035 ; 95011024
24-HR EXHAUSTY | 0.5451 628484 3670695 95030524
24-HR EXHAUST4 | 0.65537 628360 3670210 95032524
24-HR WELLPADI 2.40069 627100 1670900 95010524
24-HR WELILPADI 3.08661 628090 3670900 950161624
24-HR WELLPADN 3.15708 628510 3671230 95050524
SO2 short_9%6_502 13.USF 1-HR ALL I 18.68166 L 0627100 3670900 96082224
I-HR ALLEXHST | 463841 62775544 3670703.5 96081309
1-HR ALLWELLS - t8.68166 627100 3670900 56082224
1-HR EXHAUSTI 3.20076 627977.62 1 367025975 | 96102614
1-HR EXHAUST2 386504 62775544 | 36707035 96071315
1-HR EXHAUST3 3142938 628444 3670695 36080409
1-HR. EXHAUSTS 346218 | 628304.62 | 3670259.25 96040509
1-HR WELLPADC | 730356 627400 1670570 96070906
1-HR WELLPADI | 1R.68166 627100 3670900 96082224
1-HR WELLPADL | 979699 627850 3669700 6040510
3-HR ALL 9.0005 | 627047 3670845 96080312
3-HR ALLEXHST 257699 628510 3670360 96091315
3-HR ALLWELLS 900037 627047 3670845 96080312
3-HR EXHAUSTI 2.42052 §2R000 3670210 96112915
3-HR EXHAUST2 1.97574 627859.6% 3670695 96083015
3-HR EXHAUST3 2.0001 628510 3670600 ;96091315
3-HR EXBALIST4 2.3789 628360 3670240 | 96112915
3-HR WELLPADC 478516 628000 3670240 96022118
IR WELLPADI 8.73095 627047 3670845 26080312
3-HR WELLPFADL 616868 627760 3669670 96042812
24-HR ALL ' 506068 - 628340 . 3671230 96041724
24-HR ALLEXHST | 0.95223 i 627755.44 i 3670703.5 | 96081324
24-HR ALLWELLS | 5.05332 628540 3671230 96041724
24-HR EXHAUSTE | 0.52482 627940 IGTOTRG 96112724
24-HR EXHAUST2 0798806 627755.44 | 36707033 96081324
24-HR EXHAUST? 0.60535 BIR4RS 3670695 96041724
24-HR EXHALIST4 0.5806 628300 3670240 96112724
24-HR WELLPADI 24436 | 627047 | 3670845 96083024
24-HR WELLPADI 286292 0 628120 ' 3670960 26041724
24-HR WELLEADN 4.02602 628540 3671230 96041724

Concentrations are in micrograms per cubic meter




TABLE G-36 CONSTRUCTION 802 IMPACTS (Continued)

SHORT TERM (1, 3, 24 HOUR)

File Average Group Con. East{X) North(Y) Time
502 short_97_SO2 13.USF 1-HR ALL 18.68160 [earalils) 3670900 IIOTLT2
I-HR ALLEXHST 4.54651 627755.44 3670703.5 D7070808
1-HR ALLWELLS 18.68166 | 627100 3670900 97072723
I-HR. EXHAUSTI 3.30954 : 627940 3670240 97010614
1-HR EXHAUST2 3.81084 ' 627755.44 IBTOT03.5 97033016
1-HR EXHATIST3 3.30877 628484 3670695 9711309
1-HR. EXHAUST4 3.6052 628304.62 | 367025925 ! 97042410
1-HR. WELLPADC 6.75297 627490 3670660 GTOS 1206
1-HR WELLPADI 18.68166 827100 3670900 97072723
1-HR. WELLPADL 10.04196 627850 3669700 a6l
3-HR ALL 11.38713 627116 3670845 97073012
3-HR ALLEXHST 3.05279 628304.62 367023925 97010615
3-HR ALLWELLS 11.38715 627116 3670845 97073012
3-HR EXHAUSTI 2.47404 627970 3670240 97022513
3-HR EXHAUST2 2.47079 627755.44 3670703.5 97060815
3-HR EXHALIST3 2.06527 628270 . 3670720 97040815
3-HR EXHALST4 264387 623300 3670240 97010415
3-HR WELLPADC 4.9824 G27910 3670180 97040121
3-HR WELLPADI i1.38715 627116 3670845 97073012
3-HR WELLPADL B.45862 627900 3669700 97021303
24-HR ALL 4.34149 628600 3671230 97052424
, 24-HR ALLEXHST 0.78(59 028330 3670240 97022424
I 24-HR ALLWELLS | 433564 628600 1671230 97052424
i 24-HR EXHAUSTI1 L0024 627970 3670210 FI022424
i 24-HR EXHAUST2 0.46037 62775544 36T0703.5 97060824
24-HR EXHAUST3 0.52516 628484 - 3670695 97010324
24-HR EXHALUSTS 0.71548 628330 3670240 97022424
24-HR WELLPADI 2.12706 627070 3670845 97040824
24-HR WELLPADI 2.82734 628150 3670930 97062324
24-HR WELLPADN 3.6237 I 628600 - 3671230 97152424
802 short_98_ S0 13.USF 1-HR ALL 18.148%5 | G200 . 36703900 Gg121921
1-HR ALLEXHST 457015 627755.44 | 3670703.5 98080509
i-HR ALLWELLS 18. 14885 627100 3570900 98121921
I-HR EXHAUST! 3.37053 ! 62797762 | 367025975 9R030T(O
I-HR. EXHAUST2 385075 ¢ 62773544 36707035 98080509
1-HR. EXHAUST: 333915 028484 3670095 98021508
1-HR EXHAUST4 3.34966 628300 | 3670240 | 98120909
1-HR WELLPADC 0.24763 627710 3670260 98120918
1-HR WELLFAIN . 18.14885 627100 3670000 ‘ 9R121923
1-11IR WELLPADL : 9.78803 627820 3669700 98120911
3-HR ALL 3.60008 627116 3670845 IBOGIINS
3-HR ALLEXHST 376145 1 62775544 3670703.5 98022315
3-11R ALLWELLS &.60007 l 627116 | 3670845 | 9R062513
3-HR EXHALST] 27629 1 62800731 3670259.5 © 98021715
3-HR EXHAUST2 327832 | 627755.34 IGTOT03S G8022315
3-HR EXHAUST3 2.33639 °© 62848381 367060775 98102515
3-HR EXHAUSTS 2.3459 62R390 3670240 98021715
3-lIR WELLPADC 4.58572 627610 ‘ 3670450 98071612
3-HR WELLPAD] 8.60008 627116 | 3670845 93062515
3-HR WELLPADL 674421 62R000 | 3669700 98021715
24-HR ALL 428383 628540 3671230 98040624
24-HR ALLEXNST 100001 B27755 44 3I670703.5 98022324
24-HR ALLWELLS 427213 628540 3671230 22040624
24-HR. EXHAIUSTI 051821 628007 .31 3670259.5 98021724
24-1IR EXHALISTZ 084557 627735.44 ; 3670703.5 98022324
24-HR EXHAUST3 074112 628484 3670693 JE032024
24-HR EXHAUST4 0.60352 628483.5 3670462.5 08032924
24-HR WELLFADI 2.80561 626980 3670870 98071924
24-HR WELLPADI 3.26301 6ZRE20 3670870 98101524
24-HR. WELLPADN 3.53952 628600 3671170 98101524

Concentrations are in micrograms per cubic meter




TABLE G-36 CONSTRUCTION SO2 IMPACTS (Concluded)

SHORT TERM (1, 3, 24 HOUR}

File Average {roup Conc, East{X) North(Y} Titne
$02 short 99 502 13.USF 1-HR ALL 18.85125 627100 3670900 99071720
I-HR ALLEXHST 4.3707 62775544 3670703.5 ' 99072713
1-HR ALLWELLS 12.85125 627100 3670900 | 99071720
1-HR EXHAUSTI 335071 G27977.62 367025975 0 99032311
1-HR EXHAUST2 379203 627755.44 36707035 - 99072713
1-HR EXHAUST3 323513 628484 3670093 99030413
1-HR EXHAUST4 3.4352 62233431 367023925 ¢ 90121108
1-HR WELLPADC 624734 627640 3670450 ' 081311
1-HR WELLPADI 18.85125 627100 3670900 [ 99071720
1-HR WELLPADL | 10.19474 . 627830 . 3669700 i 99121111
3-HR ALL £.03403 ! 627100 ' 3670900 99071721
3-HR ALLEXHST 338058 . 628300 3670210 i 99010813
3-HR ALLWELLS 893493 1 627100 . 3670900 | 99071721
3-IIR EXHAUSTI 217064 | 627918.12 ©3670259.75 1 99010815
3-HE EXHAUST2 232972 | 62780019 3670095 99081915
3-HR EXHAUST3 224549 | 628433.88 3670637 99031113
3-HR EXHAUST4 2.55245 . 622300 3av0zi0 IO0108ES
3-HR WELLPADC 523541 | 628000 3670210 0060221
3-HR WELLPADI 875337 ' 627100 3670900 93071721
3-HR. WELLPADL 6.64761 ; 628030 3669700 99042418
24-HR. ALL 552499 ¢ 628570 3671230 99033124
24-HR ALLEXHST 082468 | 627910 3670210 99021124
24-HR AILTLWELLS 5.52467 | 628570 3671230 99033124
24-HR EXHAUSTI 0.59037 ‘ 627880 3670180 99120324
24-HR EXHALIST2 0.71634 | 62775544 3670703.5 99070624
24-HR EXHAUST? 0.72601 I 628157 3670695 90072724
24-HR EXHAUST4 0.56126 | 62848331 367040425 | 99031124
24-HR WELLPAD? 222145 ‘ 626930 3670870 9070724
24-HR WELLPADIJ 375367 | 628090 370930 99033124
24-HR WELLPADN 4.69763 | (28570 3671230 99033124

Concentrations are in micrograms per cubic meter




TABLE G-37 OPERATIONS AND TEMPORARY SO2 IMPACTS

OPERATIONS
SHORTTERM (1,3 & 24 HOUR)
File ! Average Group {lone. Last{ X} North(Y} Time
OperSO2st95.USF 1-HR ALL 50.74653 _ 6280606.81 3670259.5 | 95092406
I-HR 480VDSL 5.68526 627710 3670260 | 95070803
1-HR 4160VDSL 5.86885 627850 3670720 © 95080906
I-HR | DSLFP 712387 628037 3670259.5 95021520
1-HR OMEXTALL 744782 628067.81 3670695 Ga0T20U7
1-HR OMEXZALL | 350.70077 62B06G.81 3670259.5 5002406
; 1-HR OMALL S0.74646 62806681 3670259.5 5092406
3-HR ALL i 21.56495 62806681 3670259.5 35041200
3-HR 480WDSL  © 3.40433 627858.69 3670259.75 95102212
3-HR 4160VDSL 2.67215 627760.56 3670819 5011012
3-HR . DSLFF 345678 628066.81 3670259.5 95111212
3-HR OMEXITALL 3.23009 628097.5 3670695 95092424
3-HR OMEX2ALL  21.37035 628066081 3670259.5 85041209
3-HR OMALL 21.56308 62806681 36702595 35041209
24-HR ALL 525952 62800731 36702595 35101324
24-HR 480VDSL 0.81339 627710.12 3670318 95072424
24-HR 4160VDSL - 0.96439 627755.44 36707035 5081524
i 24-HR DSLFP PoOL13075 628096.5 36702595 95101324
' 24-FIR OMEXIALL 0.83538 628275.88 3670695 95061624
! 24-HR OMEXZAIL 50705 62800731 36702595 95101324
" 24-HR OMALL 5.08985 62800731 36702595 5101324
Oper302st96,USF I-HR ALL 4594386 - 628066.81 36702595 ° 96092623
1-HR 430VDSL 9027384 627858.69 3670259.75 Q6042807
1-HR 4160VDSL 5.07211 627919.12 3670695 96070702
1-1iR DSLFR 709243 628037 3670259.5 | 96102706
1-HR OMEXIALL T.62275 628008.31 3670695 I 26092006
1-HR ! OMEX2ALL | 45.50107 628066.81 A670259.5 96092623
1-HR I OMALL 45.94361 628066.81 36702595 | 96092623
3-HR ALL 13.31462 62806081 36702595 i Go052624
3-HR 480VDSL 3.56848 627858.69 367025975 ' 96010213
3-HR 4160VDSL 4.02503 62775375 3670746 . 96090321
3-HR DSLFP 307389 628066.81 36702595 1 96102118
3-HR OMEX]ALL 3.34679 628067 .81 3670695 1 96022003
3-HR OMEXZ2ALL | 1530036 628066.81 3670259.5 : 96092624
3-HR OMALL 1531454 - 62806681 36702595 I S6092624
© 24.HR ALL 642226 ' 62775544 3670703.5 ' Q6090324
24-1IR 4EOVDSL 1.14378 . 627858.69 3670259.75 1 96010224
I 24-HR 4160VIISL FAB90D @ 62775544 3670703.5 26071424
: 24-HR DSLFP 0953831 . 6280965 3p70259.5 S6112724
© 24-HR OMEXIALL 0.79606 ! 62821638 3670695 6041724
24-HR OMEX2AIL 5.08129 62775544 3670703.5 B60HI324
i 24-HR OMALL 5.10561 627755.44 3a70703.5 96090324

Coneentrations are in Micrograms per cubic meter




TABLE G-37 OPERATIONS AND TEMPORARY 502 IMPACTS (Continued)
OPERATIONS

SHORT TERM (1, 3 & 24 HOUR)

File Ayerage Group Cone. East{X) Morth{Y) Time
OperSO2st97.LUSF 1-1TR ALL 4936068 628066.81 3670259.5 97122402
I-HR 430VDSL 5.55984 627710 3670260 97040318
1-HR 4160VDSL 6.69524 627859.69 3670695 070706
1-HR DSLFP 718877 628007.31 36702595 9721320

1-HR OMEXIALL 7.3416 628067.81 3670695 97122607
1-HR OMEXZALL 4931677 62806681 3670259.5 97122402

1-HR OMALL 49.36044 628066.81 3670259.5 97122402
. 3HR AL 18.43421 627130 3670930 7081203
' 3-HR 430VDSL 4.50307 627880 3670240 97010712
; 3-HR 4160VDSL 428314 027752.06 3670786.75 97080821
p 3R DSLFP 3.4464 628126.19 3670259.5 97030106

3-HR OMEX1ALL  3.58102 628067.81 3670695 97041803
¢ 3-HR OMEX2ALL  17.92755 628066.81 3670259.5 97022006
i 3HR OMALL 17.94197 628066.81 36570259.5 97022006

! 24-HR ALL 6.26379 628066.81 3G70259.5 97022024
¢ 24-HR 430VDSL 0.89242 627880 3670240 97121124
24-HR 4160VDSE. 0.99298 62773375 670746 - 9T0RDR24
24-HR DSLFP 1.19728 623096.5 3670259.5 97022424

' 24-HR. OMEXIALL - {.98616 628246.19 3670695 97062324
24-HR OMEX2ZALL 5.44257 62806681 | 36702595 97022024

24-HR OMALL 5.54742 62806681 | 3670259.5 97022024

OperSO2st98.G5F 1-HR ALL 48.85712 628066.81 } 3670259.5 98012904
1-HR 480V IDSL 5.6262 627888.38 ' 3670259.75 98100506

{-HR 4160VDSL 6.00206 627219.12 3670695 98081201

1-HR DSLFP 6.91424 623066.81 36702395 9R121702

| 1-HR OMEXIALEL  7.39452 62800831 3670695 | 98101403
; 1-HR OMEX2ALL  48.81339 62806681 3670259.5 98012504

1-HR OMALL 48.85687 628066.81 3670259.5 92012504
3-HR AlLL 18.58778 627948 81 3670695 SR101006
3-HR 430VDSL ¢ 323816 62782888 3670259.75 93051715
3-HR 4160VDSL : 3.12175 627721 44 3670707 98022315
3-HR | DSLFP 484286 628126.19 . 3670259.5 98091209
3-HR | OMEXIALL | 3.28522 628067.81 3670655 98051903
3-HR ; OMEX2ALL ' 1855464 62794581 3670695 98101006
3-1IR , OMALL 18.55464 627948.51 3670695 98101006
24-HR ' ALL 6.0703 628000 3670240 98121624

24-HR 480VDSL 0.79048 62782868 3670259.75 98051724
24-HR 4160V DSL 1.1269 - 627753.75 1670746 ¢ 98071924

24-HR DSLFP 1.26077 628066.81 3670259.5 98121624
24-HR OMEXIALL 0.89 628067 .81 370695 Q8031924
24-HR OMEXZALL 556824 628000 3670240 98121624
24-HR OMALL 5.64211 628000 3670240 98121624

Coneentrations are in micrograms per cubic meter



TABLE G-37 OPERATIONS AND TEMPORARY 802 IMPACTS (Continued)

OPERATIONS
SHORT TERM (1, 3 & 24 HOUR)
File Average | Group Conec. East{X) North{(Y) Time
OperS02st99.USF I-HR | ALL P 4575304 | 628066.81 3670259.5 499083104
I-IR . 480VDSL 5.94872 627450 3670030 99101707
1-HR 4160VDSL 5.07196 627919.12 3670695 99070621
1-HR DSLFP 71914 628007.31 3670259.5 99122122
1-HR  OMEXIALL ' 7.56444 628008.31 3670695 99121923
1-HR - OMEXZALL | 4571029 ' 628066.81 36702595 99083104
I-HR ;| OMALL 45.75278 | 628066.81 3670259.5 93083104
3-HR ALL 1636407  G2R066.81 16702595 90112012
3-HR 480V DSL 3.52901 627828.88 | 367025975 | 99121412
3-HR 4160VDSL 195478 §27755.44 36707035 090072712
3-HR DSLFP 3.40334 628096.5 1670259.5 99021021
3-HR OMEXIALL | 2.52002 628067 81 3670605 99020506
3-HR OMEX2ALL | 156316 °© 628066.81 3670259.5 90112912
3-HR OMALL 16.08097 | 62806681 36702595 99112912
24-HR |, ALL 6.72651 62773544 . 36707035 99072724
24-HR | 4ROVDSL 117122 627850 1 3670210 99092824
24-HR 4160VDSL 1.58551 627755.44 36707035 | 99070624
24-HR DSLFF 1.00186 627977.62 | 367025975 | 99092824
24-HR OMEXIALL 0.98905 628246.19 3670695 99033124
24-FIR OMEX2ALL  4.99115 627755.44 3670703.5 99082924
24-HR, OMALL 3.06851 62775544 3670703.5 00082924
ANNUAL
File Average Group Conc. |  East{X) North{Y) Time
OperSO2ann95.USF ANNUAL ALL 0.10484 628484 1670695 1 YRS
ANNUAL | 480VDSL 0.00176 627710.12 3670318 1 YRS
ANNUAL | 4160VDSL 0.00181 628630 3670630 1 YRS
ANNUAL DSLFP 0.00237 62848381  3670607.75 1 YRS
ANNUAL | OMEXIALL | 0.00867 628097.5 3670695 I YRS
ANNUAL | OMEX2ALL | 0.09546 628484 3670695 1 YRS
ANNUAL | OMALL | 0.09928 628484 3670695 1 YRS
OperS02ann96.USF ANNUAL ALL | 0.09283 628484 3670695 1 YRS
ANNUAL  480VDSL | 0.00178 6284835 3670462.5 1 YRS
ANNUAL  4160vDSL ‘ 0.00194 628484 3670693 1 YRS
! ANNUAL - DSLFP I 0.00225 62R4%3.62 36705205 1 YRS
ANNUAL - OMEXIALL | 000912 6280975 1670695 1 YRS
" ANNUAL | OMEXZALL ' 008391 628484 3670695 1 YRS
ANNUAL | OMALL 0.08774 628484 3670695 1 YRS
Oper502ann97.USF ~ ANNUAL ALL 0.09123 628484 3670695 1 YRS
. ANNUAL | 480VDSL 0.0018 62771031 | 3670376 1 YRS
| ANNUAL | 4160VDSL 0.001% 627100 3670900 1 YRS
ANNUAL DSLFP 0.00233 628483.62 3670520.5 1 YRS
ANNUAL | OMEXIALL  0.00835 628097.5 3670695 1 YRS
ANNUAL | OMEX2ALL ; 0.08311 628484 3670605 1 YRS
ANNUAL | OMALL | 008695 628484 3670603 1 YRS
Oper$02ann98.USF ANNUAL ALL | 0.08595 628484 3670603 1 YRS
ANNUAL : 480VDSL | 0.0019 628483.38 6704335 0 1YRS
ANNUAL -~ 4160VDSL i 0.00212 6286300 3670570 ;YRS
ANNUAL DSLFP | 0.00243 62848338 . 36704335 1 YRS
ANNUAL  OMEXIALL | 0.008 6280075 3670695 I YRS
ANNUAL OMEX2ALL | 00772 628484 3670695 1 YRS
ANNUAL  OMALL | 008168 628484 3670695 1 YRS
OperSOTunndd.USF ANNUAL ALL L D.085354 628484 3670695 1 YRS
ANNUAL  480VDSL 0.00191 62848338 . 36704335 1 YRS
ANNUAL  4160VDSE. Ho021 62775544 | 3670703.5 1 YRS
ANNUAL DSLFP 0.00267 62848338 § 36704335 1 YRS
ANNUAL OMEXIALL « 000731 | 6280975 | 3670695 1 YRS
ANNUAL  OMEXZALL = 0.07781 628484 36T0695 1YRS
ANNUAL ~ OMALL DO0823 0 628484 ‘ 3670695 1 YRS

Concentrations are in micrograms per cubic meter




TABLE G-37 OPERATIONS AND TEMPORARY S02 IMPACTS (Concluded)

TEMPORARY
SHORT TERM (1, 3 & 24 HOUR)
File Average Group Conc. Fast(X} North(Y?} Time
TempSO295.LSK 1-1IR, WIDRILLI 18.77955 627100 3670900 93070621
3-HR WDRILLI 11.95247 627100 3670900 95010506
24-HR WDRILLI 2.40069 627100 3670900 95010524
TempS0O296, USF 1-HR WDRILLI 18.68166 627100 3670900 96082224
3-HR WDRILLI 8.73095 027047 3670845 96080312
24-HR WDRILLI 24436 1 627047 3670845 96083024
FempS0297.USF 1-HR WDRILLI 18.68166 @+ 627100 3670900 97072723
3-HR WDRILLI 11.38715 627116 3670843 97073012
24-HR WDRILLI 2.12706 627070 3670845 97040824
TempSO298,USF 1-HR WDRILLI 1B 14885 © 027100 3670900 98121921
3-HR WDRILLI 8.60008 ' 627116 3670845 98062515
24-HR WDRILLI 2.80561 | 626980 3670870 98071924
TempSO299.USF 1-HR WDRILLI 18.85125 | 627100 3670900 99071720
3-HR WDRILLI 875337 . 627100 3670900 98071721
24-HR WDRILLI 2.22145 626980 3670870 90070724

Concentrations are in nicrograms per cubic meter




TABLE G-38 MONTHLY LEAD IMPACTS

CONSTRUCTION
File Average Group Conc. East{X) North(Y) Time
lead_95 LEAD.USF MONTH INJBP 0.0039 627100 3670900 95083124
lead 96 LEAD.USF MONTH INJBP 0.0049 627100 3670900 96073124
lead_97_LEAD.USF MONTH INJBP .0043 627100 3670900 97083124
lead 98 LEAD.USF MONTH INJBP 0.0037 628484 3670695 98053124
lead 99 LEAD.USF MONTH : INIBP 0.0030 628484 3670695 09043024
OPERATIONS
File Average Group Conc. East(X) North{Y}) Time
OperLead95.USF MONTH ALL 0.00004 627100 3670900 95083124
MONTH CTALL 0.00004 627100 3670900 95083124
MONTH DWHS 0.00001 628246.19 3670695 95053124
MONTH FCAKEALL 0.00003 628067 .81 3670695 95113024
OperLead%6.USF MONTH ALL 0.00005 627100 3670900 96073124
MONTH CTALL 0.00004 627100 3670900 96073124
MONTH DWHS 0.00002 628157 3670693 96053124
. MONTH FCAKEALL 0.00002 628097.5 3670695 96022924
OperLead97.USF | MONTH ALL 0.00005 629000 3670600 97063024
. MONTH CTALL 0.00004 629100 3670600 97063024
MONTH DWHS 0.00001 628484 . 3670695 97063024
- MONTH FCAKEALL 0.00003 = 62806781 3670695 97113024
OperLead98.USF | MONTH ALL 0.00006 628690 3670390 98063024
| MONTH CTALL 0.00005 628690 3670390 98063024
. MONTH DWHS 0.00001 628484 3670695 98053124
MONTH FCAKEALL 0.00003 628038 3670695 98013124
OperLead%9.USF MONTH ALL 0.00005 628600 3670420 99043024
MONTH CTALL (.00004 628600 3670420 ;99043024
MONTH DWHS 0.00001 62775544 | 3670703.5 99073124
MONTH FCAKEALL 0.00002 628067.81 3670695 90013124




TABLE G-38 MONTHLY LEAD IMPACTS(CONT)

TEMPORARY
File Average Group Conc. East(X) North(Y) Time
TempLead95.USF MONTH ALL | 0.00385 627100 3670900 95083124
MONTH CTALL L 0.00001 629000 3670500 95053124
MONTH DWHS l ¢.00001 628246.19 3670695 95053124
MONTH VTILP $.00001 627100 3670900 95083124
MONTH VT28P ¢ 0.00001 627100 3670930 95083124
MONTH VTALL | 0.00002 627100 3670900 95083124
MONTH BPINT 0.00382 627100 3670900 95083124
MONTH VENTING 0.00004 627100 3670900 95083124
TempLead%6.USF MONTH ALL 0.00484 627100 3670900 06073124
MONTH CTALL 0.00001 627100 3670900 96073124
MONTH DWHS 0.00001 628157 3670695 96053124
MONTH VTILP 0.00002 627100 3670900 96073124
MONTH VT28P 0.00001 627100 3670930 96073124
MONTH VTALL 0.00003 627100 3670900 96073124
MONTH BPINJ 0.0048 627100 3670900 96073124
MONTH VENTING 0.00004 627100 3670900 96073124
TempLead97.USF MONTH ALL 0.00425 627100 3670900 97083124
MONTH CTALL 0.00001 629000 3670500 97063024
MONTH DWHS 0.00001 628484 3670695 97063024
MONTH VTILP 0.00001 627100 3670900 97083124
MONTH VT25P 0.00001 627100 3670900 97083124
MONTH VTALL 0.00003 627100 3670900 97083124
MONTH BPINJ 0.00421 627100 3670900 97083124
MONTH VENTING - 0.00004 627100 3670900 97083124
TempLead98.USF MONTH ALL L 0.0036 628484 3670695 98053124
MONTH CTALL 0.00001 629000 31670500 98053124
MONTH DWHS 0.00001 628484 3670695 08053124
MONTH VTILP 0.00001 629400 3670800 08053124
MONTH VT28P 0.00001 629400 3670800 98053124
MONTH VTALL 0.00002 629400 3670800 98053124
MONTH BPINI 0.00358 628484 3670695 98053124
MONTH VENTING 0.00003 629200 3670800 98053124
TempLead99.USF MONTH ALL 0.00291 628484 3670695 99043024
MONTH CTALL 0.00001 628630 3670420 99043024
MONTH DWHS 0.00001 627755.44 3670703.5 99073124
MONTH VTILP 0.0000t 629300 3670800 99043024
MONTH VT28P 0.00001 629400 3670800 99043024
MONTH VTALL 0.00002 629300 3670800 99043024
MONTH BPINJ 0.00289 628484 3670695 99043024
MONTH VENTING 0.00003 629200 3670800 90043024

Concentrations are in micrograms per cubic meter




TABLE G-39 CALPUFF MODELING IMPACTS

CALPUFF Modeling Files for Salton Sea Unit 6 Modeling Analyses May 2002
of Joshua Tree National Monument Page 1/1

Due to the sheer size of the binary concentration/flux files generated

by CALPUFF and POSTUTIL, they are not included here. They can be readily
generated by re-executing the EXTRA-LARGE versions of the CALPUFF
programs (CALPUFFX and CALPOSTX}

S500M.ZIP - Contains INPUT/LIST files for Joshua Tree at 500 meter clevation

JOSIPUFF.INP JOS1PUFF.LST >CALPUFFX run to generate binary files
JOSTUTIL.INP JOSIUTIL.LST >POSTUTIL run to combine wet and dry flux files
JOS1SO2.INP JOSISO2.LST >CALPOSTX run to calculate SO2 concentrations
JOSINOX.INP JOSINOX.LST >CALPOSTX run to calculate NOx concentrations
JOS1PM10.INP JOS1PMI0.LST >CALPOSTX run to calculate PM10 concentrations
JOS1SDEP.INP JOS1SDEP.LST >CALPOSTX run to calculate S deposition rates
JOSINDEP.INP JOSINDEP.LST >CALPOSTX run to calculate N deposition rates
JOS1VIS6.INP JOS1VIS6.LST >CALPOSTX run to Method 6 visibility impairment

1250M.Z1IP - Contains INPUT/LIST files for Joshua Tree at 1250 meter elevation

JOS2PUFF.INP JOS2PUFF.LST >CALPUFFX run to generate binary files
JOS2UTIL.INP JOSZUTIL.LST >POSTUTIL run to combine wet and dry flux files
JOS2S02.INP JOS2S0O2.LST >CALPOSTX run to calculate SO2 concentrations
JOS2NOX.INP JOS2NOX.LST >CALPOSTX run to calculate NOx concentrations
JOS2PMI10.INP JOS2PM10.LST >CALPOSTX run to calculate PM10 concentrations
JOS2SDEP.INP JOS2SDEP.LST >CALPOSTX run to calculate S deposition rates
JOS2NDEP.INP JOS2NDEP.LST >CALPOSTX run to calculate N deposition rates
JOS2VIS6.INP JOS2VIS6.LST >CALPOSTX run to Method 6 visibility impairment



TABLE G-40 CUMULATIVE IMPACTS

24 HOUR
File Average Ciroup Conc. i Fast(X) - North(Y) Time
CumuPM102495.USF 24-HR ALL 208717 627541.25 | 3670712 95081124
24-HR . SSUeALL 2.04987 627541.25 | 3670712 95081124
24-HR MINREC 1.01375 629300 3665900 95122524
CumuPM102496.USF 24-HR ALL 263183 062775544 | 3670703.5 56071424
24-HR SSUGALL 2.60898 | 62775344 | 36707035 96071424
24-HR MINREC 1.30016 629300 3665500 96110624
CumuPM102497.USF 24-HR ALL 2.18487 62775544 | 36707033 97080824
24-HR SSUBALL 2.16577 62775544 | 3670703.5 97080824
24-HR MINREC 1.2741 629300 3669900 97082024
CumuPM102498.USF 24-HR ALL 2.15951 627753.75 | 3670746 98071924
24-HR SSUGALL 2.14907 628600 3670420 98061624
24-HR MINREC 1.38034 629300 3669900 98052424
CumuPM102499.USF 24-HR ALL 2.63907 627755.44 | 3670703.5 99070624
24.HR SSUGALL 2.58994 627755.44 | 3670703.5 99070624
24-HR MINREC 1.26495 629300 3670000 99122524
ANNUAL
File Average Group Conc. i East(3) North(Y) Time
CumuPM10ann95,USF | ANNUAL ALL 032548 ¢ 629300 3670000 1 YRS
ANNUAL 5SUBALL 027191 ! 628450 3670810 I YRS
ANNUAL = MINREC 0.24933 | 629300 3670000 ] YRS
CumuPM10ann96.USF | ANNUAL ALL 0.30356 | 629300 3670000 1YRS
ANNUAL SSUGALL 0.27019 627588.81 | 36707085 1YRS
ANNUAL MINREC 0.22752 | 629300 3670000 . 1 YRS
CumuPM10ana97.USF | ANNUAL ALL 029926 1 629300 3669900 1 YRS
ANNUAL SSUBALIL. 0.28615  627588.81 | 3670708.5 1 YRS
ANNUAL MINREC 0.22695 624300 3669900 1 YRS
CumuPM10ann93.USF | ANNUAL ALL 0.37747 629300 3669900 1 YRS
ANNUIAL SSUGALL 0.26775 628450 3670840 I YRS
ANNUAL MINREC 030378 625300 3665900 1 YRS
CumuPM10ann99.USF | ANNUAL ALL 037674 029300 3665900 1 YRS
ANNUAL SSUGALL 0.27944 627629.62 | 3670707 1 YRS
ANNUAL MINREC 0.30687 629300 © 3665900 1 YRS

Concentrations are in micrograms per cubic meter



Table G-41 Leathers H2S Power Plant Emissions

1999 2000 2001
Month / ¥ear Ermissions {lbhr} Month / Year Emissions (1b/hr) Month / Year Emissions {Ibhr)

Jan-99 19.6 Jan-00 123 Jan-01 22.1
Feb-99 119 Feb-00 142 Feb-01 219
Mar-99 15.5 Mar-00 19.5 Mar-01 17
Apr-94 118 Apr-00 17.6 Apr-01 14.8
May-99 11.1 May-00 17.1 May-01 17.7
Jun-99 14.3 Jun-00 17.3 Jun-01 18.6
Jul-99 19.7 Jub-00 19.4 Tui-01 18.5
Aug-99 152 Ang-00 20 Aug-0t 18.1
Sep-99 113 Sep-00 20.5 Sep-01 14.4
Oct-99 18.1 Qct-00 19.2 Oct-01 11.4
Nov-99 13 Nov-(0 19.2 MNow-01 114
Dec-9% 12.4 Dec-00 20.5 Dec-01 7.9

Units are in pounds per hour

*Actual Emissions reported 10 the APCD on a monthly basis

Total {Th/'hr)

Average (Ib/hr)

Acmal emissions (TPY)

Emiszions available at 90% control {TPY)
{Hfsets available at 1.2 ratio {TPY)

584.7
16.2
711
64.0
5334




Press Release

California Air Resources Board Precertifies Soil-Sement®

The California Air Resources Board (ARB) has granted Precertification to Soil-Sement®, a
dust suppressant and erosion control product for unpaved roads and a range of surfaces and
substrates to prevent fugitive dust emissions as well as provide erosion control that results in
sediment delivery reduction and soil stabilization. Soil-Sement® was reviewed by the
Internationally Recognized California ARB Equipment and Process Precertification Program,
a voluntary program by which manufacturers of products that have a beneficial impact on air
quality can have their product performance claims independently verified by ARB scientists.

The Precertification process for Soil-Sement® consisted of a lengthy and detailed statistical
data validation of a previous dust control efficiency study conducted on Soil-Sement® by the
Desert Research Institute and detailed instrumental analysis of Soil-Sement® conducted by
Tri-State Laboratories in which Soil-Sement® was compared to over 100,000 other
compounds in a computer search. The California ARB found Soil-Sement® effective in
reducing PM,, (particulate material 10 microns and smaller) emissions and does not contain
polycyclic organic matter nor contain detectable levels of ozone depleting compounds or
compounds contributing to global warming. The California ARB issued Executive Order
G-096-029-035 verifying the following performance claim on Scil-Sement®:

“When topically applied as a dust suppressant in accordance with
manufacturers instructions, including a total target concentration of 0.28
gallons of concentrate per square yard of treated surface applied in multiple
passes in a single day, Soil-Sement* reduced PM,, emissions by
_approximately 84 percent after 339 days and 6,780 vehicles (predominantly
 light-duty) passes on an unpaved roadway consisting of a silty, sandy loam.

I Soil-Sement® does not contain detectable levels of polycyelic organic matter
which includes polynuclear aromatic hydrocarbons as defined by the
Federal Clean Act section 112 (b); nor does Soil-Sement® contain detectable
levels of fluorinated or brominated compounds that could be expected io
contribute to ozone depletion or global warming.”

For complete information on the California ARB Precertification of Soil-Sement®, visit their
web site. This thorough review by the California ARB, independently confirms the
effectiveness of Soil-Sement* and further provides evidence that it’s the best choice for your
dust control requirements.

Contact Midwest Industrial Supply, Inc. for complete details.

1-800-321-0699

Midwest Industrial Supply, Inc.
P.O. Box 8431 m Canton, Ohio 44711 USA
(330) 456-3121 = Fax (330) 456-3247
website: www.midwestind.com
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ABSTRACT

The purpose of this report is to document the California Air Resources Board’s
(ARB’s) evaluation and verification of the air quality-related claims made by the
Pennzoil-Quaker State Company concerning its PennzSuppress D%, a dust
suppressant.

In an effort to make progress towards attaining healthy air quality in California,
regulations restrict PM, emissions from a broad spectrum of activities. PM_
emissions are formed as products of combustion or indirectly as fugitive dust.
The reduction of PM,_ emissions from all sources is part of California’s clean air
strategy to achieve and maintain healthy air quality in California.

As part of its Equipment and Process Precertification (Equipment Precertification)
Program application package, the Pennzoil-Quaker State Company requested that
the ARB evaluate its proposed performance claim with respect to the fact that
PennzSuppress D® reduces PM, emissions from unpaved roads.

Upon successful completion of the requirements associated with the ARB’s
Equipment Precertification Program, a report is issued with two companion
documents—an Executive Order and a certificate. These documents serve as
official records that the ARB has independently verified the applicant’s
performance claims. Executive Orders earned under the ARB’s Equipment
Precertification Program are valid for three years from the date issued, presuming
the holder complies with: 1) the terms and conditions identified in this report and
2) the general requirements discussed in the Equipment Precertification Program
Guidelines and Criteria.

After review of the documents discussed throughout this report, the ARB
recommends that a Precertification certificate be issued for the Pennzoil-Quaker
State Company PennzSuppress D® dust suppressant.
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I. INTRODUCTION

This report discusses the
PennzSuppress® D dust suppressant
manufactured by the Pennzoil-Quaker
State Company, the performance claim to
be verified by the Air Resources Board
(ARB), the emissions testing results, and
the findings and recommendations of the
ARB staff concerning this technology.

This report is organized into several
sections. The next section, General
Information, provides background
information on the ARB's Equipment and
Process Precertification (Precertification)
Program. The subsequent sections,
Summary of Scope, Statement of Claims,
and Description of Technology, discuss
the breadth of our evaluation, the
performance claim for PennzSuppress®
D, and a detailed description of
PennzSuppress® D.

The following two sections, Technical
Evaluation and Evaluation of Claims,
present detailed information on our
technical review and assessment of
PennzSuppress®D. The sections
entitled: Quality Management and
Environmental and Economic Benefits
provide supporting information on the
Pennzoil-Quaker State Company’s
procedures to produce a dust
suppressant that meets the company’s
claim and a brief assessment of the
potential environmental and econoemic
impacts of the technology.

Finally, the remaining sections:
Recommendations and Precertification
Conditions discuss the ARB staff's
determination of the performance of
PennzSuppress® D relative to the
company’s claim. These sections also

provide some guidance with respect to
the specific conditions that must be met
for the certificate to remain valid for three
years.

Appendix A contains a listing of the
information that we relied upon to conduct
our evaluation. Appendices B through G
contain some of the detailed information
that supports the evaluation in this report.

1. GENERAL INFORMATION

Under the regulations established for the
program, equipment or processes
eligible for Precertification must: 1) have
an air guality benefit; 2) be commonly-
used or have the potential to be
commonly-used in the near future (market
ready); and 3) not pose a significant
potential hazard to public health and
safety and the environment. Furthermore,
to be eligible, applicants for the program
must demonstrate that they have sufficient
control over the manufacture of the
equipment or process to ensure that they
can consistently and reliably produce
equipment which performs at least as well
as that considered in this evaluation.

A. Equipment Precertification
Program Background
The Equipment Precertification Program
is a voluntary statewide program for
manufacturers of commonly-used
equipment or processes. A precondition
for entry into the program is that the
equipment has an air quality benefit. On
June 14, 1996, the ARB adopted section
91400 of the California Code of
Regulations which incorporates the
Criteria for Equipment and Process
Precertification (Criteria). The regulation
and Criteria were approved by the
California Office of Administrative Law on
October 31, 1996 and became effective



on November 30, 1996.

Under the Equipment Precertification
Program, manufacturers request that the
ARB conduct an independent third-party
verification of performance claims which
focus on the air quality benefits of its
equipment or process. Ifthe claims are
verified, the manufacturer is free to refer
to the results of the ARB staff's evaluation
in its marketing literature. Upon
successful completion of the verification
process, the ARB staff notify air pollution
control and air quality management
districts (Districts) in California of its
determination. As a result of the ARB's
notification, Districts have an advance
opportunity to become familiar with the
performance of the equipment or
process.

On October 20, 1997, the ARB received
a request from Pennzoil-Quaker State
Company that the ARB staff determine if
PennzSuppress® D was eligible for the
Equipment Precertification program.
After receiving confirmation from ARB
staff that PennzSuppress® D was eligible
for the program, Pennzoil-Quaker State
Company submitted a Precertification
application package. As part of our
review of the application package, we
evaluated formulation information, the
results of emissions testing programs,
and other information concerning the
performance of PennzSuppress® D to
determine whether the claim was
verifiable.

B. Relationship to Air Quality

1. PM,_ Emissions

PM,, emissions can adversely affect
therespiratory system and can cause
decreased visibility. in an effort to make
progress toward attaining healthful air

quality in California, regulations restrict
PM, emissions from a broad spectrum of
activities. PM, emissions are formed as
products of combustion or as fugitive
dust. Fugitive dust is any solid particulate
matter that becomes airborne, other than
that emitted from an exhaust stack,
directly or indirectly as a result of human
activity. The primary chemical
constituents of fugitive dust are oxides of
silicon, aluminum, and iron, and some
calcium compounds. Some examples of
fugitive dust sources are agricultural
operations, construction activities, dry
lakebeds, and unpaved roads.

Unpaved roads are any unsealed or
unpaved roads, equipment paths, or
travel ways that are not covered by one of
the following: concrete, asphaltic
concrete, recycled asphalt, asphalt, or
other materials with equivalent
performance. Fugitive dust emissions
from unpaved roads are caused primarily
by movement of vehicles, equipment, and
spillage from haul loads. Emissions from
unpaved roads can also be caused when
mud from a wet unstabilized road surface
sticks to vehicle tires or undercarriages,
is tracked onto paved roads, and upon
drying generates fugitive dust when
subjected to vehicle traffic.

As a vehicle traverses an unpaved road,
the force of its wheels on the road surface
pulverizes the surface material. Particles
are lifted and dropped from the rolling
wheels by the wind-shearing action
generated from the passing vehicle. The
turbulent wake behind the vehicle
continues to act on the road surface after
the vehicle has passed. The wind shear
lifts particles that are smaller than 425
microns (sand size and smaller} from the
road surface to generate dust.



Soil type does not appearto have a
measurable influence on the effectiveness
of chemical dust suppressants. Infact,
the 1987 United States Environmental
Protection Agency (U.S. EPA) report
used to develop emissions factors for
unpaved roads indicated that it did not
appear possible to develop a meaningful
expression that related the control
performance of chemical suppressants to
the amount of silt (a parameter used to
classify soils) present on the road
surface.

2. Control of PM, Emissions from
Unpaved Roads
The measures available to suppress PM,
emissions from unpaved roads include
reduction of vehicular trips, speed control,
surface modification, and surface
treatment. The reduction of vehicular trips
is accomplished by restricting access
(such as bussing of employees) or
redirecting vehicle traffic. Speed controi
involves limiting vehicle speeds to no
greater than 15 miles per hour through the
use of employee training, the posting of
signs, installation of speed bumps, and
other speed control measures. Surface
maodification is the covering of unpaved
roads with materials such as asphalt,
concrete, recycled road base, or gravel.
Surface treatment includes frequent
watering, application of hygroscopic
materials (such as chloride salts and
wood pulp by-products), and application
of chemical stabilizers.

Eleven air quality management plans
have been prepared by Districts for areas
within their jurisdiction that did not attain
the National Ambient Air Quality Standard
for PM, . Many of these plans have
included the development of rules
governing a number of sources of fugitive

dust, including unpaved roads. For
example, South Coast Air Quality
Management District (SCAQMD) Rule
403 requires the implementation of best
available fugitive dust control measures
for unpaved roads during active
operations within the South Coast Air
Basin. Rule 403 also requires large
operations to implement specific control
actions or, alternatively, submit a fugitive
dust emission control plan for all sources,
including unpaved roads. Dust
suppressants are referred to in many
District rules as “dust palliatives”. Forthe
purposes of this evaluation, the two terms
were considered to be interchangeable.

Districts in California do not require that
an air quality permit be obtained prior to
the application of a dust suppressant.
However, most Districts require that
chemical stabilizers used as dust
suppressants be non-toxic. Inorderto be
effective, a non-toxic chemical stabilizer
must be of sufficient concentration and
application frequency to maintain a
stabilized surface. A stabilized unpaved
road surface is defined by the SCAQMD
as one in which any fugitive dust plume
emanating from vehicular traffic does not
exceed 20 percent opacity.

Most Districts disallow the use of
chemical stabilizers that are prohibited
from use by the Regional Water Quality
Boards, the ARB, the U.S. Environmental
Protection Agency (U.S. EPA), orany
applicable law, rule, orregulation. The
Districts also stipulate that a chemical
stabilizer should meet any specifications,
criteria, or tests required by any federal,
state, or local water agency.

The reduction of PM, emissions from
unpaved roads is part of California’s



clean air strategy to achieve and maintain
healthful air quality in California. Because
the use of PennzSuppress® D reduces
fugitive dust emissions from unpaved
roads, the ARB evaluated
PennzSuppress® D as air poliution control
equipment.

C. Health and Environmental Impacts
As part of our evaluation, ARB staff
consulted with other governmental
agencies to conduct a cursory review of
the potential health and environmental
impacts associated with
PennzSuppress® D.

Based on our review of the Material
Safety Data Sheet (MSDS) for
PennzSuppress® D, we determined that
PennzSuppress® D would not likely
present health impacts significantly
different from those associated with
asphalt or concrete road paving materials
which are currently in wide use throughout
California.

As mentioned earklier in this report, local
air Districts in California do not require
that an air quality permit be obtained prior
to the application of a dust suppressant.
However, air Districts do require thata
chemical dust suppressant meet any
specifications, criteria, or tests required
by any federal, state, or local water
agency.

A regional water quality control board
(board) requires a report of waste
discharge if the application of the dust
suppressant threatens water quality.
Therefore, the appropriate regional board
should be contacted to obtain a
determination of the acceptability of using
PennzSuppress® D as a dust
suppressant for the application in

guestion. The State of California Water
Resources Controt Board indicated ina
memorandum to the ARB dated

April 12, 2000, that it did not oppose
ARB’s performance preceriification of
PennzSuppress® D.

The concentrated form of
PennzSuppress® D was subjected to the
U.8. EPA’s Toxicity Characteristics
Leaching Procedure (TCLP) which is one
of the tests used to assess whethera
substance shouid be handled as a
hazardous waste. The resulis of the
“inorganics”, “volatiles”, and “semi-
volatiles” TCLP tests did not show any
detectable levels of regulated chemicals.

The California Department of Toxic
Substance Control (DTSC) and its four
regional offices regulate the management
of hazardous waste in California. After
reviewing the PennzSuppress®D TCLP
results, Material Safety Data Sheets, and
other product information, the DTSC
indicated that it would not expect the
product to be regulated as a hazardous
waste. The DTSC indicated that it does
not have any concerns with ARB’s
precertification of PennzSuppress® D for
air-related claims.

PennzSuppress® D contains
hydrocarbons that are primarily C-25 and
higher. The results of two laboratory
analyses submitted to the ARB by
Pennzoil-Quaker State Company showed
no detectable levels of reactive volatile
organic compounds (VOCs) in
PennzSuppress®D. Therefore, itis
reasonable to expect that the use of
PennzSuppress® D will not significantly
contribute to existing levels of VOCs.

Please note that Pennzoil-Quaker State



Company, its distributors, and/or
applicators of PennzSuppress®D are
required to meet all applicable federal,
state, and local laws, rules and
regulations with respectto the
manufacture, transport, sale, storage,
application, and disposal of
PennzSuppress® D.

D. Manufacture/Ownership Rights
The recommendations in this report are
contingent upon Pennzoil-Quaker State
Company having the legal rights to
produce and/or market PennzSuppress®
D. Pennzoil-Quaker State Company
documented its ownership of these rights
in a letter to the ARB, dated April 6, 1998.

IH. SUMMARY OF SCOPE
Pennzoil-Quaker State Company claims
that when unpaved roads are treated with
PennzSuppress® D, emissions of fugitive
dust are reduced, specifically particulate
matter that is less than 10 microns in size.
In addition, Pennzoil-Quaker State
Company claims that PennzSuppress® D
reduced emissions by approximately 85
percent after 7,000 vehicle passes on an
engineered unpaved road. Generally, the
control of fugitive dust emissions involves
using surface modification, surface
treatment, speed control, or reduction of
vehicular trips.

IV. STATEMENT OF CLAIMS

The following is the claim verified by ARB
staff concerning the Pennzoil-Quaker
State Company’s PennzSuppress®D.
The verification of this claim is predicated
on the presumption that PennzSuppress®
D is manufactured, transported, sold,
stored, applied, and disposed of in
accordance with manufacturer’s
instructions.

When topically applied as a dust
suppressant in accordance with
the manufacturer’s instructions,
including a target concentration of
0.15 gallons of concentrate per
square yard of treated surface,
PennzSuppress® D reduced PM_
emissions by approximately 85
percent after 7,000 vehicle
(predominantly light-duty) passes
on an engineered unpaved road
consisting of a well-graded
aggregate.

V. DESCRIPTION OF TECHNOLOGY
A. Product Composition

The undiluted form of PennzSuppress® D
was evaluated for this report.
PennzSuppress® D is a patented product
composed primarily of a petroleum resin
(2600 VIS RESIN) that contains C-25 and
higher hydrocarbons. The Material Safety
Data Sheet (MSDS) for PennzSuppress®
D states that it is composed of 30 to 60
percent of petroleum resins, 2010 40
percent water, 15 to 35 percent
emulsifiers, 1 to 5 percent surfactants,
and 5 to 15 percent vacuum residuum.
The petroleum resin is produced from the
vacuum tower bottoms of the refining
process for highly parafinnic Pennsylvania
Grade (Penn Grade) crude oil.

B. Mechanism of Action
PennzSuppress® D relies upon its high
carbon-index resin to agglomerate a
road’s soil particies, and increase the
cohesion among the aggregate particles.
The agglomeration potential and the
increase in cohesion hold the aggregate,
including the dust particles, in place. The
agglomeration of finer dust particles into
larger masses increases the particle size
and weight of dust-prone particles,
thereby reducing the amount of dust



generated by the passing of a vehicle. As
weathering oceurs on a road treated with
PennzSuppress® D, the resin in the road
becomes harder and starts to take on the
appearance of asphalt.

Because C-20 and higher compounds
are not soluble in water, PennzSuppress®
D does not dissolve and wash away when
exposed to rain. Because of its low
solubility in water, PennzSuppress®D is
not influenced by moisture in the
atmosphere, and thus can be used in both
arid and humid environments.

C. Appropriate Uses
PennzSuppress®D is used as a fugitive
dust suppressant, as a soil-compacting
agent, and to control silt runoff. Itis
applied primarily to soils on roads,
parking lots, parks, fields, offhighway
motor vehicle parks, and other simitar
high dust areas. ltcan also be useto
reduce windblown dust from ore and coal
storage piles and to control dust mites in
orchards and vineyards. However, this
Precertification only evaluates the
effectiveness of suppressing fugitive dust
emissions from engineered unpaved
roads consisting of well-graded
aggregate. Inthis evaluation, the term
“engineered unpaved road” means a
purpose-built road, as opposed o a path
or atrail.

Well-graded aggregate is an engineering
term that defines road material with a
wide range in grain sizes.
PennzSuppress® D is not recommended
on aggregates that have low abrasion
resistance (i.e., those that will crush and
form new dust under the weight of
vehicles.) Also, itis not recommended
that the product be applied when the
ambient temperature is below 45

degrees Fahrenheit.

PennzSuppress® D is sold in the United
States via either select distributors, or
directly by PennzSuppress®D
representatives. Pennzoil Product
Company frains its distributors and
representatives about the product and its
application. The distributors or
representatives assist customers in
determining whether PennzSuppress® D
would be effective for certain
applications, and if so, what application
rate would be suitable. Distributors, in
some cases, may also provide equipment
and operators to apply
PennzSuppress®D.

D. Application Procedures

This section summarizes the
PennzSuppress®D manufacturer’s
instructions contained in the document
entitled PennzSuppress® D Recom-
mended Practices for Reducing the
Generation of Airborne Particulate Matter
from Unpaved Roads. This documentis
available at www.pennzsuppress.comand
in Appendix F of this report.

PennzSuppress®D is delivered to
distributors in rail cars, tanker trailers, or
in 55 gallon drums. During shipping and
storage, PennzSuppress® D should not
be altowed to freeze or boil.
PennzSuppress® D should be applied at
temperatures above 45 degrees
Fahrenheit. Prior to removing
PennzSuppress® D from its storage
vessel, it should be thoroughly mixed.

Pennzoil-Quaker State Company
recommends a target concentration rate
of 0.15 gallons of concentrate per square
yard of unpaved road surface to achieve
optimal dust control. This is the same



concentration rate that was achieved in
the emissions testing results that were
reviewed as part of this evaluation. The
thickness of the PennzSuppress®D
coating and the depth of its penetration
into soil are controlled by varying the
water-to-concentrate ratio, as well as the
total volume of the diluted product per
area.

PennzSuppress® D is applied using a
liquid application truck with a pressurized
spray bar (typically operated at 20 to 30
psi) designed to apply the product evenly
over the roadbed surface. For some
situations, heavy equipment may also be
needed to condition the roadbed before
and after application. This equipment can
include a milling/reclaiming machine, a
motor grader with biade attachments, a
pneumatic rubber-wheel roller, ora
vibratory steel drum roller.

Some soil types are best treated with a
one-time heavy application of
PennzSuppress® D, while others may
require several light applications. For
example, for some very dry unpaved road
surfaces in arid environments, a series of
pre-treatments of water or very dilute
applications of PennzSuppress® D may
be required to “pre-wet” the soil to allow
for enhanced penetration. |f these series
of pre-wetting applications are not
applied, a very dry unpaved road in an
arid environrment may exhibit “beading
up”, and thus, no penetration of the
PennzSuppress® D into the soil matrix. In
general, the depth of penetration of
PennzSuppress®D ranges fromin
excess of 15 millimeters in moderately
permeable aggregates to in excess of 8
millimeters in low permeability
aggregates.

Initial preparation of the unpaved road is
essential to allow for even and effective
treatment with PennzSuppress®D. The
road should be free of imperfections such
as potholes, wash-boarding, aggregate
loss, rutting, etc. Improper drainage
should be corrected by constructing a
crown/slope on the road, cutting ditches
along the length of the road and/or
constructing drainage beneath the road
surface. Roadways should be crowned to
allow rainfall to readily drain into ditches.
Ifthe area to be treated is hard and
compacted, the surface should be
scarified to a depth of one to two inches.
All open drains should be covered prior to
application.

Typically, PennzSuppress® D is applied in
at least two consecutive treatments to
achieve the target concentration of no
less than 0.15 gallon of concentrate per
square yard (0.68 liters per square meter)
of unpaved road surface. The second
application is required within 7 to 10 days
of the first application. Pennzoil-Quaker
State Company recommends that the
road should be rolled after each
application. Because PennzSuppress®D
penetrates soil and sets up rapidly, roads
may be opened up to traffic immediately
after treatment without any concern about
product residue adhering to vehicles. In
warm summer months, PennzSuppress®
D cures in less than an hour. Cure times
increase as temperatures decrease.

The frequency of treatments of
PennzSuppress® D will depend on the
soil conditions and amount of vehicle
traffic. The common industry practice is
to retreat with a dust suppressant
approximately every 4 to 6 weeks,
depending on the nature and amount of
vehicle traffic. The control efficiency claim



that is verified in this report assumes that
PennzSuppress®D is re-applied every 28
days. ltis reasonable to assume that
after repeated treatments of
PennzSuppress® D, the amount of
product required to achieve dust
suppression will, to a point, likely
decrease over time.

VI. TECHNICAL EVALUATION

A. Description of Field Testing
Pennzoil contracted with Midwest
Research Institute (MRI) to evaluate the
effectiveness of PennzSuppress®Din
controlling fugitive dust emissions from
unpaved roads. MRI conducted a series
of sampling runs on Linda Vista Road in
July 1997. Linda Vistais a public
unpaved road in Tucson, Arizona.

Traffic during the 28-day sampling period
primarily consisted of light duty vehicles
traveling between 30 and 35 miles per
hour. In addition, deliveries to a nearby
dam construction project resulted in
approximately 5 passes perday by
relatively heavy vehicles (cement mixers.)
Segregated treated, untreated, and buffer
test sections of the unpaved road were
created. The buffer section was used to
control track-on of material from untreated
sections onto the treated sections.

Figure 1 in Appendix B displays a layout
of the test site.

Figure 1 of Appendix C Hllustrates the
testing equipment setup that was used by
MRI to guantify particulate emissions from
the segregated untreated (uncontrolled)
and treated {controlled) portions of the
test road. This setup provides
simultaneous measurement of particulate
concentrations at various points over the
effective height of the plume generated by
passing vehicles. The sampling

equipment consisted of a high-volume
cyclone operated at 40 cubic feet per
minute (cfm) placed downwind of the test
area atheightsof 1.3,2.7,4.1, and 6.0
meters. In addition, high-volume cyclones
followed by a 3-stage cascade impactor
were operated at 20 cfm and placed
upwind (to determine background
concentrations) and downwind of the test
area at heights of 1.3 and 4.1 meters.
The aerodynamic particie sizes
measured by this equipment included 15,
10.2,4.2, and 2.1 microns.

The setup included meteorological
instrumentation that monitored wind
direction. The deployment of the
particulate samplers and the
meteorological equipment is consistent
with that used to develop U.3. EPAs
AP-42 emissions factor equations for
paved and unpaved roads. In addition,
vehicle passes, vehicle speed, and
vehicle weights were monitored.

During the test program, several
parameters were monitored at the test
site that were not used directly in
conducting this evaluation. These
included precipitation, wind speed,
temperature, barometric pressure, and
soil silt content.

B. Description of Test Results

Prior to testing, three passes of
PennzSuppress® D were applied to the
unpaved road. Each pass was applied at
arate of 0.025 gallon per square yard of
unpaved road, using a dilution rate of nine
parts water to one part of concentrate.
Seven days later, the same application
rate of PennzSuppress® D was applied to
the same portion of the unpaved road that
had been treated a week earlier. The
total ground inventory of PennzSuppress®



D after these two treatments was 0.15
gallons of concentrate per square yard of
road. Vehicle traffic was not allowed on
the road until after the second application.

MRI completed a total of six PM_ |
sampling runs—four treated runs from a
portion of the road treated with
PennzSuppress® D and two untreated
runs from a portion of the road that was
neot treated with PennzSuppress®D. (MRI
invalidated a seventh run because of poor
wind conditions.) The duration of the
sampling periods ranged from 204
minutes to 280 minutes for the treated
runs and 38 to 44 minutes for the
untreated runs.

As shown in Table D-1 of Appendix D,
treated testing runs were conducted at
11, 12, 26, and 28 days after the second
application of PennzSuppress® D. During
the four treated runs, traffic counts ranged
from 392 to 439 vehicles per day with
curmulative vehicle traffic totaling 7,000
vehicle passes over the 28-day period.
The two untreated testing runs were
conducted on the untreated portion of the
road. Vehicle passes for these runs were
51 and 63.

After the completion of the “12" day” test,
approximately 100 vehicles (approxi-
mately cne-fourth of which was 18-wheel
trucks) detoured from a nearby interstate
highway and caused some damage to the
testing site buffer area. MRl hypothesized
that this event increased the rate at which
fugitive dust control efficiency decreased
for PennzSuppress® D.

MRI determined, through laboratory
analysis of the sampler filters, the
airborne PM_ concentrations for the
treated and untreated road surfaces.

Using this information, MR derived
emission factors (expressed in grams per
vehicle mile traveled), to calculate the
control efficiency of PennzSuppress®D.
Using a simpler approach (expressed in
micrograms per cubic meter), ARB staff
calculated the control efficiency for each
of the four runs by comparing dust
emission measurements from the roads
treated with PennzSuppress® D to the
untreated roads. Using this approach
and the MRI raw data, the ARB staff
obtained results that were consistent with
those obtained by MRI.

Although the ARB staff confirmed the
control efficiencies calculated by MR, the
ARB evaluation concluded that the
average PM, control efficiency of
PennzSuppress® D cannot be estimated
with statistical confidence due to the
limitations in the test design, particularly
in the small number of both treated and
untreated runs. In addition, our evaluation
suggests that the cumulative number of
vehicle passes appears to heavily
influence the control efficiency of
PennzSuppress®D. A detailed
explanation of the ARB staff's evaluation
is provided in Appendix D of this report.
Appendix E contains detailed information
about the approach used by MRI to
calculate the control efficiency.

C. Site Visit

As part of our evaluation, we contacted
current users of PennzSuppress®D.
These users indicated that they have
been pleased with the performance of
PennzSuppress®D as a dust
suppressant on unpaved roads. One
customer included the California
Department of Transportation in Southern
California where PennzSuppress® D was
used to reduce PM,  emissions from on



unpaved road surfaces associated with
the construction of a large freeway
project. ARB staff also visited a winery
and vineyard in Central California where
PennzSuppress® D was applied to
reduce PM, emissions and the
associated dust mites that affect grape
quantity and quality.

Vil. EVALUATION OF CLAIMS

This section presents additional
information relating to the claim verified
by the ARB as part of this evaluation
report. Our verification of this claim is
based on our evaluation of the information
listed in Appendix A. As stated earlier,
the ARB’s evaluation and recommenda-
tions presented in this report are
predicated on the expectation that
PennzSuppress® D is manufactured,
transported, sold, stored, applied and
disposed of in accordance with
manufacturer’s instructions.

The claim language is precise because it
directly correlates with the supporting
documentation included with the
application package. Below the claim
are supporting comments, which may be
used to interpret the significance ofthe
claim verified in this report. To assistthe
reader, the claim is displayed in bold text.

When topically applied as a dust
suppressant in accordance with the
manufacturer’s instructions,
including a target concentration of
0.15 gallons of concentrate per
square yard of treated surface,
PennzSuppress® D reduced PM_
emissions by approximately 85
percent after 7,000 vehicle
(predominantly light-duty) passes on
an engineered unpaved road
consisting of a well-graded
aggregate.

The MR results suggest that the
cumulative number of vehicle passes
appears to heavily influence the control
efficiency of PennzSuppress®D. Overthe
28-day test period, the control efficiency
ranged from approximately 85 to 89
percent. The highest control efficiency of
PennzSuppress® D was obtained early in
the test schedule, after the fewest
vehicles passes had occurred. The
minimum instantaneous control efficiency
suggested by the results of the test
program was obtained 28 days after
treatment and after 7,000 vehicle passes.

In recognition of the design limitations of
the MRI study, the ARB-verified
PennzSuppress® D control efficiency is
based on the minimum instantaneous
control efficiency that was suggested by
the results of the Linda Vista test
program. Specifically, the Linda Vista
test results suggest that 85 percent
control efficiency was obtained after 7000
vehicle passes.

VIll. QUALITY MANAGEMENT

A. Practices and Standards
PennzSuppress® D is manufactured
exclusively by Pennzoil-Quaker State
Company at their ISO 9002-certified
manufacturing facility in Mundy's Corner,
Pennsylvania and Alameda, California.
Pennzoil-Quaker State Company’s quality
management practices and standards for
PennzSuppress® D are described in
detail in the Pennzoil-Quaker State
Company Specialty Plant Quality System
Manual.

Each ingredient used in the manufactur-
ing of PennzSuppress® D is obtained
from a source-specific vendor. Incoming
ingredients are shipped with a Certificate

10



of Analysis (CA) that describes the
chemical and physical characteristics of
the specific shipment. To ensure
consistent quality, each incoming
ingredient is analyzed atthe
manufacturing facility for a variety of
parameters, including pH, API Gravity,
and viscosity. The results of the analyses
are compared to the CAin order to
confirm ingredient purity. If an ingredient
does not meet Pennzoil-Quaker State
Company’s specifications, it is shipped
back to the vendor. Once an ingredient
has been qualified, itis received by the
facility and placed in storage for use in
the blending of PennzSuppress®D.

During the blending of PennzSuppress®
D, each ingredient is added to the
blending tank in a specific sequence and
quantity. The precise quantity of each
ingredient is metered into the blending
tank in the proper sequence and mixed
for a specified period of time. Each
instrument used in weighing and metering
ingredients is calibrated in accordance
with 1SO 8002 standards.

Once a blend has been completed,
samples of the finished product are
collected from the blending tank and
analyzed for percent solids, specific
gravity, and API Gravity. Another portion
of the sample is diluted with water to the
typical application dilution of four parts
water to one part concentrate and
examined. The diluted sample is held for
24 hours and the thickness of a cuff,
which commonly develops as a slightly
dense emulsion, is measured. The
characteristics of the emulsion are also
examined under a microscope and
qualitatively compared to standards
developed by Pennzoil-Quaker State
Company for PennzSuppress®D.
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Data sheets from each blend are retained
in a workbook at each facility and entered
into a computer database for future
reference. The data sheet records the
specific quantity of each ingredient,
blending times, blending duration,
temperature, and other quality assurance
measurements. The data sheets and
quality assurance measurements are
reviewed, and once it is determined that
the biend meets PennzSuppress®D
specifications, it is released for sale.

After evaluating the quality management
program provided by Pennzoil-Quaker
State Company, the ARB staff has
determined that sufficiently comprehen-
sive measures are used in the
manufacturing process of
PennzSuppress® D to ensure that
ingredient quality, manufacturing process
consistency, and finished product quality
are achieved and maintained.

B. Other Certifications/Approvals
Environmental and transportation
agencies for the states of Arkansas,
Missouri, Nevada, Pennsylvania, Virginia,
Texas, Connecticut, and California have
granted approval for use of
PennzSuppress® D as a dust
suppressant. Product safety and
performance information was reviewed to
varying degrees by each state. Many of
the states also approved
PennzSuppress® D for use as a dust
suppressant by their own agencies.
However, none of the states included the
evaluation of a performance claim as part
of their review. (Appendix G contains
copies of these letters of approvatl).



C. User Manuals/Application
Instructions
The recommended practices for use and
application of PennzSuppress® D are
contained in the document entitled
PennzSuppress® D Recommended
Practices for Reducing the Generation of
Airborne Particulate Matter from
Unpaved Roads (Appendix F). This
document, available at
www.pennzsuppress.com, is provided to
distributors, applicators, and users of
PennzSuppress® D. The document
provides a description of unpaved roads
that are appropriate candidates for
PennzSuppress® D; instructions for
preparation of the road surface prior to
application of PennzSuppress® D; and
instructions for the reapplication of
PennzSuppress® D for maintenance
treatments of unpaved roads. in addition,
the website includes the instructions for
transport, storage, mixing, and
application as well as the Material Safety
Data Sheet (MSDS) for
PennzSuppress®D.

The application information provides
guidance in determining specific
parameters that enable effective use of
PennzSuppress® D. Distributors or sales
representatives assist customers in
determining these application
parameters. The principal application
parameters include the dilution rate,
application rate, number and frequency of
applications, and whether special surface
preparation may be required.
Determination of these parameters is
influenced by soil porosity, anticipated
traffic, and other variables.

D. Operator Requirements
PennzSuppress® D is sold in the United
States either via select distributors, or

directly by PennzSuppress®D sales
representatives. Pennzoil-Quaker State
Company trains their distributors and
representatives about the product and its
application. This arrangementis
designed to ensure both accurate
representation of the product, as well as
its appropriate application. The
distributors or representatives assist
customers in determining whether
PennzSuppress® D will be effective for a
certain application, and if so, what dilution
rate and application rate is suitable.
Distributors in some cases may also
provide equipment and operators to apply
PennzSuppress®D.

Specific heavy equipment is required to
apply PennzSuppress® D in order to
achieve optimal dust suppression.
PennzSuppress® D should be applied
using a liquid application truck with a
pressurized spray bar (20 to 30 psi)
designed to apply the product evenly over
the roadbed surface. Forsome
situations, heavy equipment may also be
needed to condition the roadbed before
and after application. This equipment
might include a milling/reclaiming
machine, a motor grader with blade
agttachments, or a pneumatic rubber-
wheel roller and vibratory steel drumroller.
In any case, the distributor will either
provide the equipment and operators to
apply PennzSuppress® D, or recommend
the proper methods and equipment to be
used. Itis assumed that customers that
choose to apply PennzSuppress®D
themselves will be properly trained in
operating any necessary heavy
equipment.

E. Warranties
Pennzoil-Quaker State Company
warrants that PennzSuppress® Dis free of
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manufacturing defects and Pennzoil-
Quaker State Company will replace any
PennzSuppress® D product that does not
meet manufacturing specifications when
delivered from a Pennzoil-Quaker State
Company facility.

IX. ENVIRONMENTAL AND
ECONOMIC BENEFITS
As part of our review, we evaluated the
potential air quality impacts of
PennzSuppress®D. The use of
PennzSuppress® D as a dust
suppressantin accordance with
manufacturer’s instructions will ikely
result in a significant reduction of PM
emissions from unpaved roads without
contributing o existing levels of VOCs. It
should also be noted that under certain
conditions, PM,, emissions reductions
resulting from the use of PennzSuppress®
D as a dust suppressant on unpaved
roads may be eligible for emission
reduction credits. However, individual
Districts in California should be consulted
to determine the eligibility for any
emission reduction credits.

X. RECOMMENDATIONS

After evaluating the information discussed
in this report, the ARB staff recommends
that PennzSuppress® D be certified under
its Precertification Program. Specifically,
we have independently verified the claim
of Pennzoil-Quaker State Company
concerning its PennzSuppress®D as
presented in the claims section of the
report.

By accepting Precertification under the
ARB'’s program, Pennzoil-Quaker State
Company assumes, for the duration of the
three-year Precertification period,
responsibility for maintaining the quality of
the manufactured equipment and

materials at a level equal to or better than
was provided to obtain this
Precertification. Precertification under
the ARB's programis also contingent on
the recipient agreeing to be subjectto
quality monitoring by the ARB, as
provided by law.

The ARB makes no express or implied
warranties as to the performance of the
manufacturer's product or equipment.
Nor does the ARB warrant that the
manufacturer’s product or equipment is
free from any defects in workmanship or
material caused by negligence, misuse,
accident, or other causes. The ARB staff
believes, however that Pennzoil-Quaker
State Company’s PennzSuppress® D will
achieve the performance levels presented
in the claims section of this report. Our
determination is based on our evaluation
of the data submitted by Pennzoil-Quaker
State Company, as well as the other
information identified in this report. Our
recommendations are predicated on the
expectation that transportation, storage,
and application are performed in
accordance with the manufacturer's
instructions contained in the document
entitled PennzSuppress®D Recom-
mended Practices for Reducing the
Generation of Airborne Particulate Matter
from Unpaved Roads.

Xl. PRECERTIFICATION
CONDITIONS
The recommendations in this report are
conditional upon PennzSuppress®D
being manufactured, transported, sold,
stored, applied and disposed of in
accordance with manufacturer’s
instructions contained in the document
entitied PennzSuppress® D Recom-
mended Pracfices for Reducing the
Generation of Airborne Particulate
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Matter from Unpaved Roads. A copy of
this document must be provided to each
distributor, applicator, and user of
PennzSuppress® D, priorto its
application on an unpaved road. Inorder
for the Precertification to remain valid,
Pennzoil-Quaker State Company must
retain the manufacturing rights for
PennzSuppress®D.
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COST-EFFECTIVE, ENVIRONMENTALLY FRIENDLY

While we enjoy the fresh scent of pine forests and spring flowers, not all
nature’'s smells are pleasant. The odor of hydrogen sulfide gas is down-
rght offensive. But hydrogen sulfide is more than just & bad smell. It can
be bad for the environment. It can be bad for the bottom lne. It can be
deadly.

Hydrogen sulfide is primarily a nuisance odor for wastewater reatment

plants and facilities with reverse osmosis systems. But it's a nuisance that
can't be ignored as residential areas encroach on once-remote plants
and environmental reguiations mandate odor control.

For other industries, it's more than just a bad smell. Hydrogen sulfide can
be a natural component of any source of energy - natural gas, ail, geot-
hermal steam, biogas, synthesis gas, etc. When burned, hydrogen sulfide
(H,S} forms sulfur dioxide (SO;} - a precursor ta acid rain - bringing with it
the legacy of dying trees, crumbling structures, acidic surface waters. ..
and not just in our own backyard. 30; is itself the subject of reguiatory
CONCerm.

Even beyond the environmental problems, hydrogen sulfide s a
headache for industry. H;S becomes highly corrosive when, combined
with water, it forms sulfuric acid and literally eats away at metal.

Hydrogen sulfide is a deadly poison - immediate loss of consciousness
and death in as little as 30 minutes results from exposure to 500 parns per
million of H,5 in air.

it's more than just a bad smell.

Gas Technology Products’ LO-CAT" process is a cost-effective, environ-
mentaily friendly way to remove hydrogen sulfide from any gas stream.



THE LO-CAT* SOLUTION

Prompted by strict air paliution regulations and a greater concern over
hazardous wastes, today's improving technology makes hydrogen sulfide
removal more gconomical than ever,

The LO-CAT* process is a patented, wet scrubbing, liguid redox system
that uses a chelated iron solution to convert HsS to innocuous, elemental
sulfur. It does not use any toxic chemicals and does not produce any haz-
ardous waste byproducts. The environmentally safe catalyst is readily
available and since it's continuously regenerated in the process. less cat-
alyst is used, more money Is saved. This state-of-the-art technology s listed
by the Environmenta! Protection Agency as maximum achievabie control
technology (MACT).

The LO-CAT technology is applicable to all types of gas streams including
alr, natural gas, CO,, amine acid gas, biogas, landfill gas, refinery fuel
gas, etc. The liquid catalyst adapts easily to variations in flow and con-
centration. Flexible operation allows 100% turndown in gas flow and H,S
concentrations. Units require minimal operator attention.

LO-CAT units can be designed for better than 29.9% H,5 removal efficiency.

LO-CAT Reliable. Efficient. Economical.

LO-CAT® TOTAL PACKAGE

From engineering and design, to training and startup, through process
warranties and service, we provide a Total Package. We will build to your
specifications and meet your tight schedules. We provide optional
turnkey projects and installation supervision.

We guarantee H,5 removal efficiency. removal capacity and chemical
consumpiion rate. We also guarantee the continued availability of
system catalyst.

We provide cn-going technical service, analytical service, trouble-shoot-
ing assistance, operator raining and refresher courses, annual user's semi-
nar. iechnical information exchange and patent grant back program.

Y LA and LO-CAT || are registered trademarks of Gas Technology Products.

The diffcroncas betwaen the LO-CAF piocess and the LO-CAT Il Frocess ar i design
Far certain appicatons the advenced mechanical design of LO-CAT s appropriate.




HOW THE SYSTEM WORKS

. contactwitk

eszgn i5 used where odor control is the primary concern.
Typlcally the;-alr stream is. d:scharged to atmosphere once the H,Sis

_ removed.

Hydrogen sulfidte laden air enters the absorber vessel where ft comes in

: he LO-CAT cata lyst solution. The akmost-instantaneous
chemicalreaction produces solid sulfur, which is filtered out of the cata-
lyst sohation. Oxygen present in the air stream continually regenerates the
catalyst, which is used over and over again.

Air stream flowrate and H,S concentration determing the size of the
absorber. Units can be designed to har}dle air flow: rates fr
dred to several hundred thousand sc:fm and HZS conce_ tra__ ons from 50

- ppmy to several thousand

ANAEROBIC

Designed to remove H,S from anaerobic gas streams or when product

" recovery s desired, this LO-CAT design feature separates the absorber

and oxidizer vessels. H,5 removal and conversion to solfid sulfur takes
place in the absorbear, Reduced catalyst solution is circulated to the oxi-
dizer and regenerated by contact with air.

Various types of sulfur handiing equipment are used to remove the solid
sulfur from the LO-CAT system, depending on the amount of sulfur pro-
duced. For units producing less than 1,000 s of sulfur perday, a bag fil-
ter system is used, which produces a 30 wit% sulfur cake. For larger units, a
settler/belt filter system is used, which produces a 60 wid% sulfur cake. If
desired, the belt filter cake can be melted, producing fholten suffur.

AUTOCIRCULATION

This patented system offers cost-effective treatment of anaerobic; non-
explosive gas streams. Once the H.S is removed, the sweet gas stream
along with the oxidizing air is discharged to the atmosphere rather than
recovered. Since the chemical reactions all occur in a single vessel, the
Aut’otircu]'ation process needs no catalyst circulation pumps and uses
very low concentrations of catalyst.

'Thls technelogy is very effective for treating effiuent from amine acid gas

i processes in natural gas production plants and the non-con-
ases released from geothermat power production.




CAT

STATE-OF-THE-ART IN REDOX CHEMISTRY TECHNOLOGY

M5 (g} + H,0 (liq) <= H5 (i)
HyS {lig) «<— HS™ + H*
HS™ + 2Fe*** — S'(solid) + 2Fe*+ + H*

1 O,(Q) + HyOliq) < % O,(lic))

% Oufliq) + 2Fett + H,O — 2fe™+?
+ 20H"

H.S (@) + 4 Oy(g} —H,O + &

Thiosulfate Formation

HS + 2KOH + 3/20, ~ K,8,0,4
+ 2H20

Biocarbonate Formation

COLQ) + HOdliq) «<—> H,CO, (licg)
KOH + H,COj3 <—s KHCO, + H,0

The basic chemistry is the same for all three system configurations. H,S is con-
veried to innocuous, elemental sulfur using an environmentally safe, chelated
iron catalyst. The iron catalyst is held in sclution by organic chelating agents
that wrap around the ron ion in a claw-like fashion, preventing precipitation
of githar iron sulfide (Fes) or iron hydroxide (Fe{OH3)). The LO-CAT process is
based on reduction-oxidation {Redox) chemistry. Two different Redox reac-
tions take place - one in the absorber section, which converts the H>S to ele-
mental sulfur, and one in the oxidizer section , which regeneratas the catalyst.

ABSORBER REACTIONS

in the absorber, H,$ is absorbed into the siightly alkaline, aqueous LO-CAT
solution. The HsS ionizes to bisulfide, which is oxidized to sulfur by reducing the
iron ion from the ferrc to the ferrous state. The reduced iron ions are then
vansferred from the absorber to the oxidizer.

OXIDIZER REACTIONS

in the oxidizer, atmospheric oxygen is absorbed into the LO-CAT solution. The
ferrous iron is reoxidized to ferric iron, regenerating the catalyst. The regener-
ated catalyst is ready for use in the absorber section.

OVERALL REACTIONS

The overall reaction is an iscthermal, low operating cost method of carrying
out a modified Claus reaction. The chemicatl additions reqguired to maintain
the above reactions are caustic for maintaining the pH, replfacement of
chelated fron lost in the sulfur removal process, and reptacement of degrad-
ad chelaling agents.

SIDE REACTIONS

As with any chemical process, side reactions can occur duiing the LO-CAT
process. Far exampie, thiosulfate formation increases greatly when oxygen is
present in the sour gas, This occurs when the sour gas being treated is an air
stream or when the sour gas has been comaminated with air Thiosuifate
does have some benefits in the process in that it stabilizes the chelating
agents, reducing degradation and thereby reducing chemical costs. On the
other hand, too much thiosulfate reguires the addition of caustic to maintain
pH. Biowdown may be required to avoid salt buildup in the system.

Biocarbanate formation depends on the amount of carbon dioxide
absorbed from the sour gas, which depends on the CO, partial pressure and
the pH of the solution. There are no benefits to biocarbonate formation.
Caustic must be added to maintain pH arnd some of the CO» is lost,



APPLICATIONS

Anaerobic

Aerobic

Autocircuiation

LO-CAT systems have proved themselves in several industries, including oil and
gas production, biegas from anaerobic digesters, coke oven gas desulfurization,
CO, purification, geothermal steam production, oil refining, odor control for
municipal wastewater treatment, landfill gas, ventilation air treatment, and oth-
215,

Anaerobic Processes include LO-CAT” units for natural gas, refinery fuel gas, sour
water stripper gas, synthetic gas from coal gasification, steel mill’coke oven gas,
sewage piant digester gas, claus tail gas, CO; production, and EOR.

Aerobic Processes include LO-CAT* units for manufacturing process verits,
sewage plants, wastewater treatment, andg process effluent.

Autocirculation Processes include LO-CAT” units for amine acid gas, chemical
ptants, and geothermal non-condensible gases,

As you can see on the chart below - fiquid reduction oxidation fits between
amine/claus and H,S scavengers or chemical oxidants.
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* Our genaral range is between 150 |bs of sulfur per day up to 20 long tons per day.

Gas Technology Products have solid, liguid and regenerable catalyst systems 1o
custom tador suifur removal solutions up to 30% tons per day.



LICENSEES OF THE LO-CAT* HYDROGEN SULFI

DE OXIDATION PROCESS =

OIL & GAS PRODUCTIONS

AGIP, SpA, Italy (AAG)" (2 units)
Alberta Nat'l Gas (AAG), Canada
Amoco Prod. Co. (FOR)*3 units)
Amoco Gil & Gas well Prod.
Arco Oil & Gas (EOR} Plains, TX
Atco Gas Services Ltd., Canada
(AAG)
Chemco, Mach. {NG)
Chevron Pet, Tech {AAG)
Chevron US. A (EOR)
Corporven, S.A. {AAG)
Exxon Company (AAG) (2 units)
Exxon LLS.A. Inc. (AAG)
Hewitt Oil Co. (NG)
Hungarian Nat'l Qil (NG)
INA Naftaplin, Croatia (AAG)
Kowait Petroleum
{ship unloading-loading vapors)
Lagoven, S.A (NG}
Marathon Qi {NG)
Mobhil Qil Canada (EOR}
Ellvwood (Stretford conversion)
Mebil Oif Baskerfigld (WHGC)”
Qil & Natural Gas Commission of
India {AAG) {3 units)
Petroeium Authority of Thailand
- PPT {(NG)
Pinhacle Gas Treating (2 units) (AAG)
Rigel Qil & Gas. Canada (AAG)
Samscoh Resaurces Co. (AAG)
{2 units)
Shell Gil Co.
Tejas Gas Corp. (AAG)
Tri-link Resources Canada {AAG)
Undisclosed, Tunisia (AAG)
Union Pacific Resources Co.
(Steam flood ol prod.)
Western Gas (2 units) (AAG)

BIOGAS APPLICATIONS
FROM ANAEROBIC. DIGESTERS

Boston Harbor

City of Los Angeles/Hyperion
Ellesmere Port. England

Port Adelaide, Australia

Red Star Yeast

South West Water, Hayle, England
Thames Water, Hogsmill, England
Thames Water-Wargraave, England
Wessex Water. Berryhill, England

COKE OVEN GAS
DESULFURIZATION

Geneva Steel, Utah
Inland Steel {Pilot Plant)

COz PURIFICATION

Consorgas S.rt. (2 units), Italy
Praxair

Argenting

China

Mexico

Thailand (3 units)

U.5. {2 units)
Mitsui Toatsu Chemicals, Japan

GEQTHERMAL STEAM PROD.

California Energy Navy | &l

California Energy Navy I} Expansion

Himpurna California Energy Inc.,
Indonesia

CE Cebu Geothermal Power,
Philippines

Visayas Geothermal Power Co.,
Philippines

UMPA, Utah Municipal Power

OIL REFINERY

Cochin Refinery, India (AAG)

Daelim Ind. Co. Lid., Korea (AAG)

HPCL, India {AAG) (2 units)

irish Refining, rreland {FG)”

Koch Refining

Mobil Altona Refinery, Australia

Pennzoil Products (FG)

Petromin Lubricating Oil Refinery
Co. (AAG), Saudi Arabia

Star Enterprises (Texaco) {Asphalt})

U5 Off & Refining (FG}

Witco Gil (FG)

Wyoming Refining (FG)

MUNICIPAL WWTP
ODOR CONTROL

City of Cappelle, Holland
City & Country of Honoiulu, HI
{3 Lnits)
Honouliuli WWTP
Kailua WWTP
Sand Island WWITP
City of Riyadh, Saudi Arabia
City of Winnipeg, Canada (2 units)
Fort Kam, Hawaii
Yorkshire Water, Rawcliffe, England

VENTILATION AIR
APPLICATIONS

Martin County, Florida (RO)*

Red Star Yeast

Sama Barbara Water District
Business Park

Shanks & McEwan, Stewarthy,
England

Town of Jupier, Florida (RO)

Westvaco Polychemicals

Zincor, So. Affica

OTHERS

BHP, Australia {hot briguetted iron)
ESD-Elektrochmelzwerk Delfziil
B.V., Netherlands
{siicon carbide smelting)
Kronos International, Inc.,
Germany (TiO; production)
Louisiana Pigment, LA
(IG5 production)
Lubrizol, France ({lube oil additives)
{2 units)
Orinoco Iron, Venezuela
{hot briquetted iron)
Praxair, Canada
{Ho5 bottling)
Schumann/Sasol, Germany
{wax hydrogenation)
Texasgulf (chosphoric acid)
Viskase, llinois
(Viscose production)
WMX, Floriga (landfill gas)

REFERENCES

*AAG -  Amine Acid Gas

*EOR - Enbanced Oil Recovery
*FG - Fuel Gas

*RO - Reverse Osmosis

*NG - Natwral Gas

*WHGC - Well Head Gas Casing
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EXECUTIVE SUMMARY
Experimental Approach

Experiments were conducted from July 1995 1o August 1996 in order to determine the
efficiencies of different suppressant materials on unpaved public roads and unpaved shoulders along paved
roads. The objectives of these experiments were:

» To review published studies of dust emissions rates and dust suppressien, and based on this
experience, choose the field measurement and data analysis approaches most promising for the
guantification of PM,y emission rates and suppressant effectiveness.

» To apply those approaches in order to determine which unpaved road stabilizing substance and
practices have a high potential to reduce PM, emissions from public unpaved roads and unpaved
shoulders of public paved roads.

» To demonstrate the amount by which contributions to ambient PM,, concentrations are
reduced by applying these metheds and to establish the long-term efficiencies of the suppressant
applications.

+ To determine the practicality and costs of applying these control measures to reduce fugitive
dust emissions in the San Joaqum Valley.

For unpaved roads, the PM,, sampling plan involved upwind and downwind measurements that
eliminated the most objectionable assumptions associated with previous studies. PM,;, emission rates were
estimated by a profile method including of two overhead samplers to allow a more full characterization of
past plumes. Net PM,y emissions from suppressant test sections were obtained by subtracting the upwind
profile form the downwind source profile, and by combining the resulting PM;y mass concentrations with
meteorological data. Concurrently, a program of detailed soil surface measurements tracked the
mechanicai properties of the treated surfaces. 'The PM;, emissions were combined with detatled records of
the vehicle traffic in order to provide: 1) the emissions rates as PM,, mass produced per vehicle-kilometer
traveled for each of the suppressant test sections; 2) the efficiencies of the different suppressants in
reducing PM o emissions.

For the unpaved shoulder stady, a different approach was required because the dust plumes were
much more localized and short-lived. In addition to upwind and downwind PM,, sampling, fast response
observations from light scattering and turbulence sensors were used to characterize the dust events. The
full compliment of surface measurements was also performed in order to characterize the mechanical
properties of the shoulder surfaces, This broad approach gave: 1) two measures of PM,q emissions, one
which summed all emissions over several hours, and one which responded to and measured each dust
plume created by one vehicle; 2) a three-dimensional measurement of the turbulence caused by each
passing vehicle, because this air motion initiates the dust plumes; and 3) the mechanical behavior of the
suppressant measurements.

For both the unpaved road and unpaved shoulder test sites, the PM;, erission rates, surface
properties, and suppressant efficiencies were measured over a period of about one year, so that the effects
of weather and aging could be evaluated.

[n an initial survey, more than 60 specific suppressant products were identificd. These fell into
categories of: 1) salts; 2) asphalt or petrolenm emulsions; 3) emulsions of other materials; 4) polymers; 5)
surfactants; 6) bitumens; 7) adhesives; 8) solid materials; fibers and mulches; 9) hydroseed vegetation;
and 10) miscellaneous products.



Four suppressant products were applied to one-third mile test sections of Ficlds Road, near
Merced, California: 1) “Non-Hazardous Crude-Oil-Containing Materials”; 2) “EMC Squared”, a
biocatalyst product; 3) “Soil-Sement” polymer emulsion mixture; and 4) “Coherex PM"” petroleum
emuision and polymer mixture, Three suppressants were applied to one-half mile test sections of unpaved
shoulders along Bellevue Road, a suburban thoroughfare near Merced: 1) “Enduraseal” organic emuision;
2) “Hydroshield” endosperm hydrate; and 3} “DSS-4(" acrylic co-polymer.

Conclusions were drawn with respect to: 1) efficiency and durability of each suppressant; 2)
fugitive dust emissions rates; and 3) zones of influence of fugitive dust emissions.

Suppressant Efficiency

Suppressant efficiency 18 defined as the percent reduction in emission achieved on the
suppressant-treated test section, as compared to a nearby untreated test section.

¢ “Soil-Sement” and “Non-Hazardous Crude-0il-Containing Materials™ were effective
suppressants , even afier vehicular use including about 160 vehicles passes per day during the
intensive study periods, and the effects of an unusually wet winter. The efficiencies of “Soil-
Sement” and *Non-Hazardous Crude-Oil-Containing Materials” exceeded 80%, on average,
during the final measurements period, 12 months after application.

¢ “Coherex PM’s"” average efficiency was 73% after three months, and 49% after 12 moaths.

¢ “EMC Squared’s” average efficiency was 33% immediately after application; after 3 and 12
months” aging, it seemed completely ineffective.

» The major properties that define low-emitting, weil-suppressed surfaces are: 1) surface silt
loading; and 2) the strength and flexibility of suppressant material as a surface layer or cover.

¢ Silt loading is the best indicator of suppressant efficiency. Loading of less than 20 grams of
toose silt per square meter of surface area (g/m”) are associated with cfticiencies that exceed 90%.
Silt loadings that exceed 200 g/m” are no different from untreated scctions in terms of efficiency.

¢ None of the shoulder suppressants was effective for any appreciable period. The suppressants
applied to Bellevue Road shoulder test sections broke down quickly under the effects of ordinary
vehicle traffic such as daily mail deliveries to residences, and random shoulder traffic such as
temporary passenger car pullovers. Tt appeared that these activities caused major deterioration in
suppressant efficiencies even without winter weather.

Emission Rates

Emission rates are defined as the total mass of PM1Q particulate matter emitted by one vehicle
traveling one mile (or kilometer) on the unpaved road, or along the road bordered by the unpaved
shoulders. The rate is measured for a certain vehicle speed or range of speeds.

¢ [mission rates estimated from the untreated and suppressant-treated unpaved road sections
ranged from zero to 2.9 pounds of PMy per vehicle-mile-traveled (VMT) (zero to 800 grams per
vehicle kilometer-traveled [VKT] for a vehicle speed of 25 mph (46 kan/h) and from zero 1o 3.0
pounds of PM,, per VMT (1.4 kilograms per VKT} for a vehicle speed of 35 mph (55km/h}.



+ Unpaved road emission rates from this study are similar to, but as variable as, those found in
other studies. A study conducted on unpaved agricultural roads by the University of California at
Davis found emission factors ranging from about 0.1 to about 5 pounds of PM;y, per VMT at 25
mph. The U.S. EPA “AP-42” Empirical Dust Emission Model underpredicts by as much asa
factor of three when applied to the unpaved road conditions pertinent to this study.

» Silt loading, rather than silt content, in the emission rate equation improves the emission rate
estimate.

* PM,, emission rates from unpaved shoulders are estimated to be 0.03 £ 0.013 pounds per
VMT (8+4 grams per VKT) for large vehicles (trucks, semis, vehicles with trailers) traveling
from 50 to 60 mph.

o Tt is doubtful that fugitive dust emission rates from roads and shoulders can ever be estimated
by better than a factor of two or three. There will always be large unceriainties in these estimates
owing to; 1) probiems of natural variability, such as varying wind directions and speeds; and 2)
problems involved in using a timited number of samplers to accarately sample turbulent, particle-
laden piumes.

Zone of Inflnence

The “Zone of Influence” is defined in two ways. First, it is the distance from a source at which
PM,, concentrations have fallen off 10% of their values close to the source. Second, it can also be defined
from the receptor’s perspective, as the distance at which the source’s emissions result in a measured 1
ng/ny’ mcrement above the ambient background. The findings concerning the zone of influence of the
unpaved road PMy, emissions are as follows:

* PM,, concentrations decrease exponentially with distance downwind.

¢ PM |, concentrations decrease by 90% from near-read concentrations within 50 meters (163
feet) downwind of the road.

 Extrapolating to 1 pg/m’ shows downwind distances of about 150 meters. This is the effective
zone of influence for detectmg enussions from a single source. Ambient concentrations usually result
from the superimposed contributions of many individual seurces.
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SUMMARY AND CONCLUSIONS

The purpose of this study was to cbtain data characterizing
the average contrel performance of dust suppressants commonly
used by the iron and steel industry to mitigate particulate
emissions from unpaved roads. Vehicular traffic on unpaved roads
has been estimated to contribute more than half of the suspended
particulate emissions from open sources in the industry.

Control efficiency values were determined not only for total
particulate (TP), but also for particles less than 15 +m in
aerodynamic diameter {inhalable particulate, IP), less than 10 +m
in aerodynamic diameter (PM,,), and less than 2.5 ,+m in
aerodynamic diameter {(fine particulate, FP). The study focused on
PM;, control performance of dust suppressants in particular,
because this size fraction is anticipated to form the basis of any
reviged National Ambient Air Quality Standard for particulate
matter,

In order to make the control performance test results as
ugeful as possible to the industry, unpaved road vehicular
traffic characteristics and dust control techniques used in the
industry were surveyed early in the study. Subsequently these
results formed the basis for the design of the field testing
program so that commonly used suppressantsg could be evaluated
under service conditions repregentative of typical iron and steel
industry unpaved roads.

The exposure profiling method developed by MRI was the
technique utilized to measure uncontrolled and controlled
emission factors for vehicular traffic on unpaved rcads. Exposure
profiling of roadway emissions involves direct isokinetic
measurement of the total passage of open dust emissions
approximately 5 m downwind of the edge of the road by means of
simultaneous sampling at four points distributed vertically over
the effective height of the dust plume. Downwind particle size
distributions were measured using cyclone precollectors followed
by parallel slot cascade impactors. Upwind particle size
distributions were also determined using impaction. A total of 64
tests of controlled and uncontrolled particulate emissions from
vehicular traffic on unpaved rcads were conducted at two iron and
steel plants.

Five chemical dust suppressante were evaluated during the study:
[l Petro Tac, an emulsified asphalt
Il Coherex], a petroleum resin

U Ssoil-Sement, an acrylic cement

viii



0 Generic 2 (Q8), a generic petroleum resin product
developed at the Mellon Institute

i Ligquidow , a salt (calcium chloride)

All products, with the exception of Generic, have been used in
iron and steel plants. In addition, industry personnel have
expresged considerable interest in the use ol Generic.

These suppressants were applied under the direction of MRI
personnel in quantities that generally span the range of common
practice in the industry, manufacturers' recommendations, and
previous field evaluations. Control efficiency measurements were
made over periods up to 70 days after application, although the
main averaging period of interest was approximately 1 month. The
latter is representative of time periods between control
applications in the industry.

Average contrel efficiencies over the first 30 days for specific
particle size ranges are presented in Figure SC-1. Note that code
letters (explained in the text} have been assigned to the various dust
suppressants in order to discourage selective citation of test results.
It is recommended that the report taken as a whole be used as a basis
for decisions regarding dust control programs rather than any one data
set taken independently.

All chemicals tested exhibited average control efficiencies
of approximately 50% or more over the Lirst 30 days after
application. These tests were conducted using applicaticn and
traffic parameters that may be considered typical in the iron and
steel industry. Note that while the control provided by some
suppressants showed significant temporal decay, others exhibited
a relatively constant level of control over the time periocd.

Statistical analyses of the data indicate that reapplication
regults in a significantly higher level of control and that only
one suppressant exhibited significant differences in control
between the various particle size fractions. Comparisons between
the control efficiencies for different chemicals indicate that
there were relatively few suppressant/size fraction combinations
which could be considered significant at the 5% level.

Comparison of the relative cost-effectiveness reveals only a
slight variation between the suppressants other than calcium
chloride. In terms of cost-effectiveness, the salt did not
compare favorably with the other products; however, thig is at
least a partial result of the abnormally high precipitation
during the field exercise.

Several road surface material properties were discussed as
posgible indicators of control performance. While reasonably
strong relationships between silt loading and control were found
for some of the suppressants, the clustered nature of the entire
data set precluded development of a reliable performance
indicator. However, the data suggest that the industrial paved
road emission factor equation may be used to conservatively
overestimate emigssions from controlled unpaved roads.
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S = Soil Sement
G = Generic
X = Coherex

P = Petro Tac
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Figure SC-1. - -Average control-efficiency as a function of time over 30 days.



Finally, results of previous tests were combined with data
from the present study to develop an average control performance
model for petroleum resing. The model was designed to meet
typical needs in the iron and steel industry in terms of
averaging periods and service environments.



